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PROGRAM  777 
LIFE  TEST  REPORT 

HIGH  LEVEL  TRAVELING-WAVE  TUBE  AMPLIFIERS 
MODEL  I202H 


1.0  PURPOSE 

The  purpose  of  this  test  was  to  operate  six  high  level  developmental 
traveling-wave  tube  amplifiers  (TWTA)  for  the  stated  period  of  time  at 
operating  conditions  specified  in  the  Statement  of  Work,  Program  777. 

The  data  obtained  in  this  test  is  to  be  used  as  a basis  for  determining 
the  long  term  operating  performance  of  each  TWTA.  - 

) 

2.0  TEST  OBJECTIVE 

The  test  objective  was  to  operate  each  TWTA  at  nominal  ambient  operating 
condition  and  environment  to  determine  that  each  would  maintain  specified 
operating  characteristics  for  the  period  of  the  life  test  as  stated  in 
The  Program  777  Statement  of  Work  for  Traveling-Wave  Tube  Amplifier  Life 
Testing  Continuation. 

3.0  TEST  ARTICLE 

3.1  The  list  of  the  units  under  test  is  shown  in  TABLE  I. 


TABLE  I 

LIST  OF  TEST  UNITS 


HAC/EDD  No. 

TRW  No. 

Serial  Numbers 

B200350-121 

B200350-122 

C31054  2-1 

C31054  2-2 

12-1,  12-2,  12-3 

22-1,  22-2,  22-3 

1 


3.2  Figure  1(a)  shows  the  High  Level  Travel ing-Wave  Tube  Amplifier. 

Figure  2 shows  the  Life  Test  Rack.  The  High  Level  TWTA's  are  mounted 
in  the  upper  row  of  the  left  and  center  bays.  The  right  bay  contains 
the  blower,  power  supplies,  controls  and  elapsed  time  and  current 
monitor  meters. 

4.0  SUMMARY  OF  TEST  RESULTS 


Summaries  of  the  Life  Test  Data  are  shown  in  tabulations  and  graphs 
inserted  at  appropriate  places  in  the  discussion.  This  data  was 
abstracted  from  the  reduced  recorded  data  attached  as  Appendix  D. 

A total  Life  Test  Operating  time  of  279,628  hours  for  the  six  TWTA's 
was  recorded. 

One  High  Level  TWTA,  Model  1202H,  S/N  22-2  failed  after  18,048  high 
voltage  hours  of  operation.  The  mode  of  failure  was  an  open  heater 
leg  adjacent  to  a spotweld.  The  cause  was  too  much  heat  being  applied 
during  spotwelding.  See  Appendix  A for  Malfunction  Report  2867  for 
details  of  this  failure. 

A second  High  Level  TWTA,  S/N  22-3  failed  after  ^8,307  hours.  The 
cause  of  failure  is  currently  under  investigation. 

5.0  TEST  FACILITY  AND  PROCEDURE 


5 . 1  Test  Facility 

The  test  facility  consisted  of  a three-bay  rack  assembly.  Two  bays 
contained  twelve  TWTAs  in  two  rows  which  included  the  six  high  level 
units  mounted  on  water  cooled  plates  to  maintain  a temperature  of  90°C 
at  the  base  plates.  One  bay  contained  the  power  supply,  switches  and 
indicators  to  provide  the  specified  operating  conditions  and  elapsed 
time  records.  Test  equipment  used  to  make  the  periodic  tests  is  listed 
in  Table  II. 
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(a)  High  Level  and  (b) 


Figure  2 Life  Test  Rack 


TABLE  II 

LIST  OF  TEST  EQUIPMENT 


Test  Equipment 

Manufacturer 

Model  No. 

1. 

Sweep  Oscillator 

H-P 

RF  Unit 

2. 

X-Y  Recorder 

H-P 

7035B 

3 < 

Frequency  Meter 

H-o 

53  7A 

4. 

20  dB  Directional  Coupler 

Narda 

3045C-20 

5. 

Crystal  Detector 

Alfred 

1001 

6. 

PIN  Modulator 

H-P 

8734A 

7. 

Invertor  and  Leveler  Amplifier  HAC 

401-840 1A 

8. 

10  dB  Attenuator 

Narda 

774-10 

9. 

Dual  Directional  Coupler 

Narda 

3024 

10. 

Crystal 

H-P 

4 23 A 

11. 

Ratio  Meter 

H-P 

416B 

12. 

Short  (female) 

Narda 

13. 

Power  Meter 

H-P 

43  2A 

14. 

Thermistor  Mount 

H-P 

478A  ' 

15. 

6 dB  Attenuator 

Weinsche  1 

53  OA 

16. 

Low  Pass  Filter  8 GHz 

Microlab 

LA-80N 

17. 

High  Power  Load 

Narda 

376NM 

18. 

10  dB  Directional  Coupler 

Narda 

3034b- 10 

19. 

20  dB  Directional  Coupler 

Narda 

4016-20 

20. 

Variable  Attenuator 

PRD 

C1110 

21. 

10  dB  Directional  Coupler 

(Ku  Band) 

H-P 

P752C 

22. 

Low  Level  Waveguide 

H-P 

P910A 

23. 

Coaxial  Hybrid  Coupler 

Narda 

3034 

24. 

Load 

Weinschel 

535-MN 

25. 

Signal  Generator 

PRD 

1207 

26. 

20  dB  Attenuator 

Narda 

777C-20 

27. 

DC  Power  Supply 

Lamda 

LK343FM 

28. 

Control  Box 

HAC 

304083 

29. 

Digital  Voltmeter 

Fairchild 

7000-OPT- 1 

30. 

Oscilloscope 

Tektronix 

53 1A 

31. 

Current  Probe 

Tektronix 

P6042 

32. 

Dual  X-Y  Recorder 

H-P 

13  6A 
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5.2  Test  Procedure 


Periodic  testing  wss  performed  according  to  777  TWTA  Life  Test  Plan  and 
Procedure  LTP  B200350-400  for  High  Level  TWTAs.  See  Appendix  B. 

External  test  equipment  used  in  the  individual  tests  with  block  diagrams 
of  the  test  configurations  are  shown  in  Appendix  B,  Life  Test  Plan  and 
Procedures . 

Weekly  tests  were  performed  until  July  1973.  After  that  date,  monthly 
performance  measurements  were  made  of  the  listed  parameters.  At  this 
time,  regular  measurements  of  Insertion  Loss,  Attenuator  Input  and  Output 
Impedances,  and  Cathode  Activity  were  initiated. 

Four  regularly  spaced  Bench  Tests  were  made.  These  were  performed  to 
the  requirements  of  the  High  Level  Acceptance  Test  Procedure  attached  as 
Appendix  C.  This  data  is  listed  on  a separate  sheet  and  is  inserted  as 
the  first  page  of  data  for  each  individual  amplifier  in  Appendix  D. 
Additionally  a final  bench  functional  test  was  performed  in  accordance 
with  the  Life  Test  Plan  and  procedure  at  the  end  of  the  extended  Life 
Test  period.  Results  of  this  testing  is  included  in  Appendix  D. 

6.0  DISCUSSION  OF  TEST  RESULTS 

6 . 1 Life  Test  Data 

Appendix  D contains  the  reduced  test  data  recorded  periodically  during 
the  life  test.  It  is  the  most  current  accurate  data  available,  recorded 
in  accordance  with  the  latest  issues  of  the  specifications  and  test 
plans.  The  data  is  organized  by  numerically  serialized  unit.  Following 
these  data  sheets  for  each  unit,  each  parameter  is  plotted  against  a time 
scale  so  that  trends  or  anomalies  can  be  observed  and  compared  against 
other  parameters.  The  first  page  of  each  set  of  data  sheets  contains 
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periodic  tests  made  per  Acceptance  Test  Procedure  ATP  B200350-400.  See 
Appendix  C for  these  procedures.  The  remaining  pages  of  data  were 
recorded  using  Life  Test  Procedures  LTP  B200350-400.  See  Appendix  B for 
this  procedure. 

6 . 2 Data  Presentation 

Figure  3 presents  a summary  of  the  Life  Test  Data  listing  the  maximum  and 
minimum  values  recorded  during  the  complete  test. 

Figure  4 presents  the  data  showing  the  initial  value  as  a reference  point 
and  the  percent  change  from  the  maximum  and  minimum  values  tabulated  in 
Figure  3. 

Figure  5 is  a subjective  tabulation  of  trends  which  is  an  attempt  to 
show  the  general  trend  of  the  data  over  the  entire  test  period  and  a 
general  description  of  the  form  the  data  takes  during  the  period  of  the 
test.  It  also  shows  the  change  from  start  to  finish,  whether  the  values 
showed  an  increase  or  a decrease,  and,  in  some  instances,  a value  within 
which  the  data  varied. 

Figure  6 is  a graphic  presentation  of  the  TWT  cathode  activity.  These 
data  are  not  continuous  plots,  but  are  plotted  at  approximate  equal  time 
intervals  to  show  the  overall  trend  of  decreasing  activity. 

Figures  7 through  18  are  condensed  data  plots  of  selected  parameters. 

Data  points  at  approximately  equal  intervals  of  time  are  plotted,  and 
overall  trends  for  these  parameters  are  shown. 

The  original  data  presents  the  remaining  parameters  in  a manner  which 
clearly  shows  the  life  trend  of  their  characteristics.  See  Appendix  D. 
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HUGHES  KLCCTRON  DYNAMICS  DIVISION 


Figure  4 Summary  of  High  Level  TWTA  Life  Test  Parameter  Changes 
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Figure  9 Telemetry  data. 
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Figure  12  Saturated  power  and  small  signal  gain. 
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Figure  15  Telemetry  data. 


Figure  18  Saturated  power  and  small  signal  gain. 


6.3  Discussion  of  Data 


Figure  4 is  a summary  of  the  data  of  Appendix  D.  It  shows  the  maximum 
and  minimum  values  of  each  parameter  for  each  serialized  unit,  and 
notes  significant  events. 

The  most  significant  event  was  the  failure  of  High  Level  TWTA 
B200350-122  Serial  Number  22-2  after  18,048  high  voltage  hours  of 
operation.  This  failure  is  analyzed  in  Malfunction  Report  2867, 
Appendix  A. 

This  High  Level  TWTA  failure  was  caused  by  the  heat  from  spot-welding, 
alloying  and  reducing  the  heater  wire  cross  sectional  area.  This 
reduced  area  caused  excessive  heating  during  operation  with  subsequent 
failure  at  this  high  resistance  point. 

Additionally,  Serial  Number  22-3  failed  after  48,307  high  voltage 
hours  of  operation.  Cause  of  this  failure  is  currently  under  investi- 
gation. 

Figure  3 shows  that  the  High  Level  Small  Signal  Gain,  Gss,  drifted 
out  of  the  specification  limit,  high  in  all  cases,  starting  out  of 
the  limit  in  the  cases  of  Serial  Numbers  12-3  and  22-3.  Data  shown 
in  Figure  4 shows  that  for  all  units,  the  percent  change  was  small, 
+2.66  percent  for  S/N  22-3  being  the  highest. 

This  drift  of  the  Small  Signal  Gain  did  not  appear  to  affect  the 
operation  or  to  be  indicative  of  any  malfunction. 

Helix  Current  Telemetry  Voltage  data  indicate  large  variations 
in  this  parameter.  This  data  is  plotted  graphically  in  figures  7, 

9,  11,  13,  15,  and  17  at  approximately  equal  points  along  a linear  time 
scale  and  does  not  indicate  significant  trends. 
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Figure  5 shows  attenuator  resistance  Increasing  with  time.  While  the 
cause  is  not  known,  it  is  possibly  due  to  an  increase  in  beam  size,  or 
a reduction  in  attenuation,  caused  at  least  partially  to  aging  of  the 
pyrolitic  carbon.  The  increase  in  small  signal  gain  is  possibly 
related  to  this  decrease  in  attenuation,  or  insertion  loss.  Whether 
these  are  primary  or  secondary  cause  and  effects  is  unknown.  Except 
for  the  possible  tie  to  insertion  loss,  there  is  no  other  known  relation- 
ship between  attenuator  resistance  and  small  signal  gain. 

Worth  noting  is  that  the  small  signal  gain  is  over  the  specified  limit 
in  all  cases,  while  the  highest  percentage  change  in  attenuator  resist- 
ances is  in  serial  numbers  22-2  and  22-3.  The  apparent  intermittence 
may1*  be  an  effect  of  the  measuring  technique  as  it  requires  a careful 
pin  to  barrel  measurement. 

Additionally,  S/N  22-1  is  out  of  spec,  in  both  Input  and  Output 
VSWR  (hot),  while  S/N  12-2  shows  a high  VSWR  for  Output  (Hot),  and 
S/N  12-3  shows  a high  VSWR  for  Input  (Hot).  This  phenomenon  is 
not  indicative  of  any  problem. 

Figure  6 shows  the  Cathode  Activity  Time  characteristics  for  the 
six  (6)  tubes  generally  decreasing  with  time  except  S/N  12-3.  The 
characteristic  of  S/N  12-2  exhibits  a fluctuating  form  resulting  in 
the  current  value  being  just  less  than  the  initial  value.  S/N  12-3 
has  remained  essentially  constant  over  the  test  period.  The  remaining 
tubes  show  decreasing  values  over  time.  Both  failed  TWTAs  exhibited 
a high  rate  of  change  prior  to  failure. 

The  remaining  parameters  do  not  exhibit  a consistency  by  which 
significant  conclusions  can  be  drawn. 
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6.4  Cone lasions 


The  preceding  data  shows  no  conclusive  correlation  between  observed 
parameters  which  could  indicate  incipient  failures.  This  data 
covers  approximately  the  specified  required  life.  Continuation 
of  the  test  will  probably  provide  more  relevant  data  from  which  more 
valid  conclusions  could  be  drawn. 

The  failure  of  S/N  22-2  was  probably  caused  by  human  error  during 
manufacturing.  Manufacturing  processes  are  strictly  controlled  to 
prevent  recurrence  of  malfunctions. 

The  failure  of  S/N  22-3  is  under  investigation,  and  the  Failure 
Analysis  will  be  forwarded  when  available. 

The  current  frequency  of  test  measurements  is  appropriate.  Monthly 
RF  and  yearly  bench  functional  tests  allow  for  valid  evaluation  of 
all  parameters  at  timely  intervals.  The  monthly  tests  allow  for 
indications  of  possible  approaching  failures.  It  is  not  recommended 
to  insert  new  measurements,  or  revise  measurement  techniques  at  this 
time.  Continuation  of  the  life  test  process  will  allow  direct  correla- 
tion of  future  data  to  the  data  base  now  available. 
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FAILURE  REPORT  1202H,  SERIAL  NUMBER  22-2 


1.0  INTRODUCTION 


This  failure  report  describes  a malfunction  of  a 1202H  Traveling -Wave 
Tube  Amplifier  serial  number  22-2,  which  occurred  during  life  test  after 
18048  high  voltage  operating  hours. 

2.0  BACKGROUND  INFORMATION 

Unit  was  being  subjected  to  life  test  in  accordance  with  Hughes  Aircraft 
Company's  document  LTP  B200350-400.  The  test  was  operating  continuously 
at  a baseplate  temperature  of  90°F  + 15°F  in  a laboratory  environment. 
Weekly  the  unit  was  turned  off,  transferred  to  a test  station  and  the 
following  data  recorded: 

1.  All  Telemetry 

a)  Input  Current 

b)  Cathode  Current 

c)  Heater  Voltage 

d)  Helix  Current 

e)  Cathode  Voltage 

2.  Saturated  RF  power  out  versus  frequency 

3.  Small  signal  gain  versus  frequency 

3.0  DESCRIPTION  OF  TROUBLE 

Unit  performance  was  normal  for  first  18,048  hours  of  life  test.  Unit 
was  on  life  test  rack  when  it  was  noticed  off  as  part  of  daily  life  test 
surveillance.  Unit  was  removed  from  life  test  rack  and  upon  application 
of  ON  comnand,  the  unit  drew  approximately  0.24  A buss  input  current  and 
heater  voltage  telemetry  was  4.6  V during  time  out.  Indication  was  that 
heater  circuit  was  unloaded. 
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4.0  Verification  and  Analysis 


Heater  circuit  open  was  confirmed  by  removal  of  TWTA  cover  and  the 
measurement  of  a heater  current  of  zero  during  time  out.  TWT  was  dis- 
connected electrically  from  the  power  supply  at  the  splice  block  and 
heater  circuit  of  TWT  was  measured  open.  TWT  was  removed  from  TWTA 
chassis  and  power  supply  was  operated  into  simulated  TWT  load  and  all 
voltages , currents  and  other  performance  was  normal  and  in  specifications. 
No  power  supply  anomalies  were  noted.  A systematic  set  of  failure 
analysis  procedures  was  outlined  to  determine  the  cause  of  heater  failure. 
An  integrated  leak  test  was  performed  to  determine  or  eliminate  the  pos- 
sibility of  a leak.  The  integrated  leak  test  was  made  using  a special 
fixture  that  was  attached  to  the  gun  of  the  tube.  The  fixture  was  pumped 
out  on  a leak  detector  and  the  pinchoff  of  the  tube  was  opened  with  a 
puncturing  device  that  is  part  of  the  fixture.  The  puncturing  device 
serves  a dual  purpose:  1)  It  opens  the  tube  under  vacuum  to  the  leak 
detector;  and  2)  Once  opened  the  puncturing  device  serves  as  a needle 
valve  that  allows  the  tube  to  be  closed  or  opened  to  the  vacuum  of  the 
leak  detector. 

If  a leak  exists  that  is  less  than  the  detectable  limit  of  the  leak 
detector,  closing  the  valve  of  the  integrated  leak  detector  fixture 
allows  helium  accumulation  which  effectively  increases  the  detectable 
limit.  No  leak  was  found  on  265H  S/N  62. 

The  tube  was  opened,  in  a nitrogen  filled  bag,  at  the  pump-out  flange 
using  a tubing  cutter.  This  cut  left  all  heater  connections  intact. 

The  heater  break  was  found  by  visual  observation  at  30X  magnification. 

The  break  was  just  beyond  the  point  where  the  heater  leg  was  spotwelded 
to  the  heat  shield  tab.  An  electrical  continuity  check  confirmed  that 
there  was  only  one  break  in  the  heater.  Photographs  were  taken  and  the 
heater  was  removed  for  further  analysis  (see  Figures  1 and  2). 
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Both  ends  of  the  heater  break  were  examined  using  Scanning  Electron 
Microscopy  (S.E.M.)  (see  Figure  3).  S.E.M.  analysis  showed  that  incipient 
melting  had  occurred  at  the  grain  boundaries  in  the  area  of  the  break. 
Energy  levels  are  highest  at  the  grain  boundaries  and  melting  can  be 
expected  to  occur  at  the  grain  boundary  triple  points.  There  was  evi- 
dence that  some  grains  of  the  beater  leg  may  have  fallen  out  leaving  a 
ring  or  constricted  area  near  the  point  where  separation  occurred.  A 
large,  equiaxed  grain  structure  was  observed  at  the  point  of  separation, 
and  a sharp  transition  to  a normal  wrought  tungsten  grain  structure 
(nonequiaxed,  elongated  grains)  was  observed  on  the  heater  side  of  the 
separation  (see  Figure  4).  The  grain  structure  of  the  heater  leg  on 
the  tab  side  of  the  separation  could  not  be  seen  by  S.E.M.  analysis. 

The  tab  weld  side  of  the  heater  leg  separation  and  the  heater  coil  were 
mounted  and  examined  metallographically.  The  intent  of  the  cross- 
sectioning  was  to  determine  if  the  heater  leg  break  was  caused  primarily 
by  the  effects  of  the  adjacent  spotweld.  A metallographic  examination 
of  the  area  from  the  spotweld  to  the  point  of  separation  could  show  if 
the  heat  affected  zone  extended  from  the  spotweld  to  the  separation. 

This  would  be  Indicated  by  a continuous  area  of  large  grains  in  the 
heater  leg  from  the  spotweld  to  the  point  of  separation.  A transition 
in  the  recrystallized  grain  structure  to  a wrought  structure  would  indi- 
cate that  the  primary  cause  of  failure  was  independent  of  the  spotweld 
and  could  have  been  caused  by  a damaged  or  imperfect  heater  leg. 

It  was  recognized  that  metallographic  preparation  of  a 0.003  inch  diameter 
heater  lead  would  be  extremely  difficult.  Examination  of  the  Initial 
metallographic  sections  failed  to  establish  any  relationship  between  the 
spotweld  and  failure  because  the  only  tungsten  microstructure  appeared 
on  the  side  of  the  nickel  tab  opposite  to  where  the  break  occurred  (see 
Figure  5).  No  evidence  of  tungsten  under  the  tab  was  found  even  when 
the  sample  was  sectioned  beyond  the  point  where  the  end  of  the  heater 
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wire  had  previously  been  visible  (Figure  6).  The  conclusion  drawn  from 
this  data  was  Chat  the  area  of  interest  had  been  missed  or  lost  in  the 
first  section. 

When  a review  of  the  metallographic  cross  sections  and  S.E.M.  photomicro- 
graphs was  made,  correlations  between  the  two  became  difficult.  This 
review  introduced  the  possibility  that  the  aagle  of  the  sample  in  rela- 
tion to  the  plane  of  the  section  may  have  been  such  that  the  area  of 
interest  had  not  been  reached  (see  Figure  7).  Further  sectioning  and 
comparison  to  S.E.M.  photomicrographs  revealed  that  this  was  true. 

Several  etches  were  used  in  an  attempt  to  bring  out  a tungsten  micro- 
structure, but-  none  were  successful.  Positive  identification  of  the 
failure  point  was  made  by  comparison  of  topography  of  the  cross-section 
and  S.E.M.  photomicrographs  (see  Figure  8).  The  primary  cause  of  the 
failure  was  the  spotweld.  The  tungsten  and  nickel  had  alloyed  and  formed 
a connection  which  resulted  sometime  in  a connection  approximately  one- 
helf  the  diameter  of  the  original  heater  leg.  This  created  a hot  spot 
that  would  continue  to  weaken  the  lead  by  promoting  incipient  melting, 
vaporization  and  a change  in  the  lead  diameter  until  failure  occurred. 

For  comparison,  the  heater  from  a tube  that  had  not  failed  (265H  S/M  213) 
was  examined  in  the  same  manner.  There  was  no  difficulty  in  distinguishing 
the  tungsten  microstructure  from  that  of  the  nickel.  The  diameter  of  the 
heater  leg  wire  was  not  reduced  by  the  spotweld.  The  heater  leg  was  bro- 
ken in  handling  prior  to  mounting  and  sectioning,  but  the  weld  was 
unaffected.  Alloying  was  limited  to  the  surface  Interfaces  of  the  tung- 
sten and  nickel  (see  Figures  9 and  10). 

In  conclusion,  265H  S/M  62  failed  bacause  of  an  open  heater  leg  at  a 
point  adjacent  to  where  it  was  spotwelded  to  the  heat  shield  tab.  It 
was  determined  from  metallographic  cross  sections  that  too  much  heat 
was  applied  in  the  spotwelding  operation  causing  complete  alloying  of  the 
tungsten  heater  leg  and  nickel  tabs.  A 50  percent  reduction  in  heater 
leg  diameter  accompanied  the  alloying  which  caused  a high  resistance  point 
which  finally  failed. 
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5.0  Failure  Recurrence  Correction 


A program  has  been  initiated  wherein  the  Hughes  GOD  Materials  and  Process 
Engineering  Department  will  reevaluate  current  weld  procedures  and  inspec- 
tion criteria.  Upon  completion  of  their  reevaluation,  weld  requirements 
will  be  documented  in  the  form  of  a specification  (Ml$)  which  will 
include  technical  requirements  and  quality  assurance  provisions.  These 
documents  will  require  a period  of  instruction  and  i£r tification  by  test 
of  all  personnel  making  welds  on  space  tubes  at  Hughes  EDD. 
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Figure  1 

Break  in  heater  leg 
as  observed  when 
tube  was  opened. 
Mag.  approximately 


30X. 


Figure  2 

Ground  connection  of 
heater  lead  shown 
intact.  Mag.  approxi- 
mately 7X. 
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Area  of  large 
equiaxed  grain 
structure 


Area  of  wrought 
tungsten  structure 


r ' 


B 


Constricted  area 


Insipient  melting 
at  the  grain 
boundaries 


Figure  4 S.E.M.  photomicrographs  of  heater  side  of  failure  showing 

transition  in  grain  structure  and  reduction  in  wire  diameter. 
Mag.  600X  and  1200X. 
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Figure  5 First  cross  section  of  heater  leg  spotweld. 

Break  not  visible  in  this  section.  Tungsten 
microstructure  evident  only  in  heater  leg  on 
opposite  side  of  tab.  Mag.  200X. 


Figure  6 Second  cross  section  of  heater  leg  spotweld. 

No  tungsten  microstructure  evident.  Mag.  200X. 
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0.005  IN. 
200X 


Figure  8 Comparison  of  S.E.M.  and  photomicrographs 
showing  similar  topographical  features  in 
spotweld  melt  area. 


(A)  Mag.  300X 


Topography 
of  melt  area 


(B)  Mag.  200X 


■Topography 
of  melt  area 
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(A)  Mag.  600X 


Figure  10  S.E.M.  photomicrograph  (A)  and  meta llographic 
cross  section  (B)  showing  minimum  of  alloying 
of  nickel  with  tungsten. 


(B)  Mag.  200X 


Tungs  ten 
Micro- 
structure 
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LIFE  TEST  PLAN  FOR 
111  TRAVELING -WAVE  TUBE  AMPLIFIERS 


1.0  SCOPE 

1.1  General 


This  life  test  plan  establishes  the  requirements  for  the  life  test  of 
‘the  Travel ing-Wave  Tube  Amplifiers. 


2.0  APPLICABLE  DOCUMENTS 

2.1  The  following  documents,  of  the  latest  issue  in  effect,  unless  otherwise 
specified,  form  a part  of  this  test  plan  to  the  extent  specified  herein: 

Specification 


TRW 

111-111  Statement  of  Work,  High  Level  Traveling-Wave 

Tube  Amplifier,  Project  777. 

EC-EQ4-664  Detail  Specification,  High  Level  Traveling- 

Wave  Tube  Amplifier  (HL  TWTA)  for  Project  111 . 


PAR  700-45-D-2  Subcontractor  Product  Integrity  Requirements, 
Project  111 . 

777-S1-2831  Life  Test  Negotiations  (amends  777-778). 

70- 2376-RV-616 

777-G31-80A  Statement  of  Work,  Traveling-Wave  Tube 

Amplifier  Life  Test  Extension,  Program  777 
3 July  1973. 


HUGHES/EDD 


B 200350- 121 
B200350-122 
B 2004 29 -100 
ATPB200350-400 


TWTA  Assembly,  Model  1202H-1 
TWTA  Assembly,  Model  1202H-2 
Life  Test  Assembly 
Acceptance  Test  Procedure  TWTA, 
High  Level 
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3.0  REQUIREMENTS 


3.1  Purpose 

The  life  test  described  herein  is  for  the  purpose  of  determining  the 
conformance  of  the  TWTA  to  life  test  requirements  in  accordance  with 
777-777. 

3. 2 Items  Tested 

The  life  tests  described  herein  are  to  be  conducted  on  six  high  level 
TWTA's,  three  each  of  two  frequency  bands.  The  assigned  identification 
for  the  units  are: 


3.3 


3.4 


Description 

Part  No. 

S/N 

Frequency  Band 

HL  Life  Test  Unit 

B200350-121 

12-1 

K 

HL  Life  Test  Unit 

B200350-121 

12-2 

K 

HL  Life  Test  Unit 

B200350-121 

12-3 

K 

HL  Life  Test  Unit 

B200350-122 

22-1 

L 

HL  Life  Test  Unit 

B200350-122 

22-2 

L 

HL  Life  Test  Unit 

B200350-122  * 

22-3 

L 

Test  Equipment 

3.3.1  Life  Test  Set 

The  TWTA  life 

test  shall  consist  of 

special 

test  equipment 

and  commercial 

equipment  as  defined 

in  Hughes /EDD  Drawing  j 

B200429,  Life 

Test  Assembly. 

General  Requirements 
3.4.1  Test  Environment 

The  test  environment  will  be  nominal  operating  laboratory 
conditions . 

3.4. 1.1  Room  Temperature 

The  TWTA  shall  be  exposed  to  an  ambient  room 
temperature  of  75  + 5° F. 

3.4. 1.2  Cold  Plate  Temperature 

The  TWTA  cold  plate  temperature  shall  be  maintained 
at  90  + 15‘ F.  Preconvection,  forced  air,  or  water 
cooling  will  be  used  to  maintain  the  cold  plate 
temperature . 

3.4. 1.3  Relative  Humidity 

The  relative  humidity  will  be  90%  or  less. 
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3.4. 1.4  Barometric  Pressure 


The  barometric  pressure  will  be  the  prevailing 
laboratory  pressure. 

3.4.2  Performance 


During  the  life  test,  the  functional  operation  and  performance 
of  the  TWTA  will  be  recorded.  If  the  value  of  any  measured 
parameter  is  not  within  tolerance,  a test  discrepancy  shall 
be  recorded  and  an  appropriate  failure  classification  and  re- 
sulting failure  action  shall  be  determined  in  accordance  with 
3.6.  The  test  discrepancy  shall  be  recorded  on  the  form  shown 
in  Figure  7. 

3.4. 2.1  Monthly  Performance  Measurements 

Once  every  month  the  TWTA's  will  be  subjected  to 
the  following  performance  tests  and  shall  meet 
the  appropriate  requirements  of  EC-EQ4-664  (see 
paragraphs  4.2  and  4.3). 

a.  All  telemetry  parameters 

b.  Small  signal  gain 

c.  RF  power  output  at  saturation 

d.  TWT  attenuator  insertion  loss 

e.  TWT  attenuator  input  and  output  d.c.  resistance 

3.4. 2. 2 Bench  Functional  Tests 

Each  TWTA  will  be  tested  per  paragraph  4.0  of  the 
Acceptance  Test  Procedure  TWTA,  High  Level,  ATP 
B200350-400.  Each  TWTA  will  undergo  bench  functional 
test  at  20,000  +500  hours  and  at  termination  of  its 
extended  life  test.  (See  paragraph  4.4.) 

3.4. 2.3  Cathode  Activity  Tests 

Cathode  activity  tests  shall  be  run  the  first  month 
of  high  voltage  operation,  and  at  the  end  of  each 
three  month  period  and  the  last  month  of  the  life 
test.  The  measurements  shall  be  made  in  July  and 
October  1973  and  January,  April  and  July  1974. 


3.4.3  Assembly  Calibration 

3.4. 3.1  Life  Test  Set 


All  critical  measurement  equipment  shall  have  been 
calibrated.  Hughes/EDD  system  of  calibration  for 
for  test  and  measurement  equipment  complies  with 


the  requirements  of  MIL-C-4566 2A. 
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Completion  of  Life  Test 


The  extended  life  test  for  each  TWTA  will  be  terminated  31  July  1974. 


3.6  Failures 


3.6.1  Test  Discrepancies 

At  any  time  during  the  life  testing  of  the  TWTA's  that  a dis- 
crepancy is  noted,  the  test  shall  be  stopped  on  that  unit  and 
the  responsible  Reliability  Project  Engineer  is  to  be  notified. 
At  this  time  additional  testing  may  be  performed  to  ascertain 
the  nature  of  the  discrepancy  and  establish  the  necessary 
actions  to  be  taken. 

3.6.2  Failure  Definition 

Failure  is  defined  as  the  inability  of  the  TWTA  to  meet  the 
performance  requirements  of  tests  specified  in  paragraph  3.4.2. 

3.6.3  Failure  Action 

In  the  event  of  a TWTA  malfunction,  that  unit  will  be  removed 
from  the  life  test  station  and  a malfunction  notification  will 
be  submitted  by  TWX  to  TRW  within  48  hours  of  the  occurrence. 

Life  testing  will  be  continued  on  the  remaining  units.  Failure 
analysis  will  be  performed  to  determine  the  cause  of  the  failure; 
however,  permission  to  perform  the  teardown  which  would  be 
required  for  failure  analysis  will  be  obtained  from  TRW.  A 
failure  analysis  report  will  be  issued  within  seven  days  after 
the  failure  cause  has  been  determined.  Repair  action,  dis- 
position and  additional  testing  of  the  failed  TWTA  are  not 
within  the  scope  of  this  life  test. 

3 . 7 Test  Records 


Test  results  of  the  life  testing  of  the  TWTA  shall  be  recorded  and 
maintained  consistent  with  the  requirements  specified  herein. 

3. 7.1  Test  Log 

The  test  data  resulting  from  the  life  tests  shall  be  recorded 
on  reproducible  copies  of  test  data  sheets.  All  entries  made 
during  the  life  test  must  be  in  ink.  Deletions  and/or  cor- 
rections to  the  data  sheets  shall  be  made  by  ruling  out  the 
appropriate  portions  of  the  test  data  and  inserting  the  cor- 
rections. Ruled  out  data  must  remain  legible  and  be  signed 
and  dated  by  the  person  making  the  correction.  Completed 
data  sheets  shall  be  signed  by  the  Reliability  Project 
Engineer. 
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3.7.2  Variation 


3.8 


Any  variation  from  these  procedures  shall  be  recorded  in 
detail  on  the  variations  page  of  the  test  log.  The  form 
shown  in  Figure  8 shall  be  used  as  the  variations  page. 

3.7.3  Test  Reports 

Summary  status  reports  shall  be  submitted  quarterly  as  part 
of  the  Quarterly  Life  Test  Review.  A final  life  test  report 
will  be  submitted  to  TRW  within  45  days  after  completion  of 
the  life  test. 

3.7.4  Data  Review 

Quarterly  review  meetings  will  be  held  between  TRW  and  HAC 
to  discuss  life  test  status,  performance  and  data  trends. 

Plug  Savers 
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Plug  savers  shall  be  used  on  the  RF  connectors  and  power  connector 
at  all  times  during  life  testing  of  the  TWTA,  except  where  critical 
test  measurements  are  affected.  (Does  not  apply  to  cathode  activity 
connectors. ) 

3.9  Frequency  Designations 

The  frequencies  of  test,  relative  to  band  limits,  are  designated 
as  follows: 

3.9.1  K Band  (-1) 


f3 

Low  End  Useful  Band 

7127 

MHz 

fl 

Low  End  Operating  Band 

7250 

MHz 

f0 

Center  Operating  Band 

7350 

MHz 

f 2 

High  End  Operating  Band 

7450 

MHz 

f4 

High  End  Useful  Band 

7500 

MHz 

3.9.2  L Band  (-2) 


f 3 

Low  End  Useful  Band 

7305 

MHz 

£1 

Low  End  Operating  Band 

7490 

MHz 

f0 

Center  i'pe rating  Band 

76  20 

MHz 

f2 

High  End  Operating  Band 

7750 

MHz 

f4 

High  End  Useful  Band 

7860 

MHz 
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4.0  TEST  PROCEDURE 


4. 1 Test  Setup  for  Extended  Life  Test 

The  test  setup  shall  be  maintained  In  the  original  configuration  after 

completion  of  the  first  phase  of  life  testing. 

4.1.1  Connect  the  TWTA  as  outlined  in  the  test  setup  configuration 
shown  in  B 2004 29 -800. 

4.1.2  Apply  input  voltage  (28  +.25  Vdc).  Depress  and  release 
start  switch. 

4.1.3  Apply  nominal  RF  input  drive. 

4.1.4  Apply  the  command  signal  (5  +.25  Vdc).  The  TWTA  shall  turn  on 
and  RF  output  power  shall  be  present  as  well  as  telemetry  outputs. 

4.1.5  Remove  the  command  signal  and  the  TWTA  shall  shut  off. 

4.1.6  Remove  the  power  meter,  thermistor  mount,  attenuator,  and 
D.V.M.  Connect  the  TWTA  load  as  shown  in  B200429-800. 

4.1.7  Repeat  steps  4.1.1  through  4.1.6  as  each  TWTA  is  installed  on 
the  test  console. 

4. 2 Telemetry  Measurements  - Monthly 


Once  every  month,  measure  the  telemetry  output  voltages  specified  below; 
and  record  the  data  on  the  data  sheet  shown  in  Figure  5. 

Telemetry  Output  Limits 

0 to  5.12  Vdc* 

0 to  5.12  Vdc* 

0 to  5.12  Vdc* 

0 to  5.12  Vdc* 

0 to  5.12  Vdc* 

*Per  Calibration  Curves  from  1199H  ATP. 


Heater  Voltage  Telemetry  Voltage 
Cathode  Current  Telemetry  Voltage 
Cathode  Voltage  Telemetry  Voltage 
Helix  Current  Telemetry  Voltage 
Input  Current  Telemetry  Voltage 


In  addition  to  recording  the  telemetry  readings,  the  date  of  the  test, 
input  voltage  and  the  elapsed  time  must  also  be  recorded. 

4. 3 RF  Measurements  - Monthly 

Once  every  month,  perform  the  following  tests.  In  addition  to  recording 
the  test  results,  the  date  of  the  test  and  the  elapsed  time  for  each  unit 
must  also  be  recorded.  The  data  sheets  shown  in  Figure  5 shall  be  used 
for  data  recording. 
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4.3.1  Small  Signal  Gain 


4. 3. 1.1  Connect  the  TWTA  as  outlined  in  Figures  1 and  2. 

Set  the  sweep  oscillator  to  fg.  Insert  a 10  db 
attenuator  in  the  RF  input  leg. 

4.3. 1.2  Apply  nominal  input  voltage  and  command  signal  to  the 
TWTA.  Adjust  the  RF  input  drive  level  to  produce  a 
power  output  at  least  10  db  below  saturation.  Using 
the  input  and  output  power  calculate  the  gain  at  fg. 
Gain  shall  be  in  the  range  of  49  db  to  54  db.  Record. 

4. 3. 1.3  Vary  the  frequency  over  the  band  f.  to  4^  and  adjust 
the  gain  of  the  X-Y  recorder  to  obtain  a scale  which 
will  contain  the  small  signal  gain  versus  frequency 
curve.  Plot  calibration  lines  at  . 2 db  intervals. 

4.3. 1.4  Plot  small  signal  gain  versus  frequency  over  the  band 
of  f^  to  f^  indicating  the  f^,  f 2>  f^  and  f^  points. 

4. 3. 1.5  Repeat  paragraph  4.3. 1.1  through  4. 3. 1.4  at  an  input 
voltage  of  23  +.5  Vdc  and  33  +.5  Vdc.  Attach  graphs 
to  data  sheet. 


4.3.2  Saturated  Power  Out[ 


4.3.2. 1  Connect  the  TWTA  as  outlined  in  Figures  1 and  2. 

Apply  nominal  DC  input  voltage  (28  +0.5  Vdc)  and 
command  signal  (5  +0.25  Vdc)  to  the  TWTA. 


4. 3. 2. 2  Set  the  sweep  oscillator  at  fg  and  adjust  the  RF  input 
power  level  for  saturated  power  out. 


4. 3. 2. 3  Record  telemetry  voltages. 


4.3. 2.4  Vary  frequency  over  the  band  to  f..  Adjust  the 
gain  of  X-Y  recorder  to  obtain  a scale  which  will 
contain  the  saturated  power  output  versus  frequency. 


4.3. 2.5  Plot  calibration  lines  on  the  graph  paper  at  0.2  db 
intervals  beginning  at  43  dbm,  indicating  the  f^  and 
f^  points. 


TWT  Attenuator  Insertion  Loss 


4. 3. 3.1 

Connect  the  TWTA  as  outlined  in  Figure  4. 

4. 3. 3. 2 

Adjust  the  two  waveguide  attenuators  each  to  1 db. 

4. 3. 3. 3 

Set  the  generator  to  f_  and  adjust  the  RF  input  power 
level  until  the  network  analyzer  reference  channel 
level  meter  is  approximately  mid-scale.  Zero  the 
amplitude  meter  using  the  test  channel  gain  and 
amplitude  zero  controls. 

4. 3. 3.4 

Adjust  the  two  waveguide  attenuators  each  to  their 
maximum  setting. 

4. 3. 3. 5 

Replace  the  unit  under  test  (OUT)  by  a direct  shorting 
coupler. 

4. 3. 3. 6 

Adjust  the  waveguide  attenuators  until  the  network 
analyzer  amplitude  meter  reading  is  zero.  Note: 

Do  not  readjust  any  other  controls. 

4. 3.3. 7 

Subtract  2 db  from  the  sum  of  the  two  waveguide 
attenuators  and  record  the  difference. 

4.3.4  TWT  Attenuator  D.C.  Resistance 

4.3.4. 1 Connect  the  resistance  bridge  (Equipment  List  Item  26) 
leads  together  after  warm-up  and  read  the  shorted  lead 
resistance.  Record  this  value. 

4. 3.4. 2 Connect  the  resistance  bridge  leads  between  the  TWTA 

input  R. F.  connector  center  pin  and  case.  Measure  the 
resistance  and  record  R minus  the  lead  resistance 
recorded  in  4.3.4. 1.  1 

4.3.4. 2  Connect  the  resistance  bridge  leads  between  the  TWTA 
output  R. F.  connector  center  pin  and  case.  Measure 
the  resistance  and  record  R,  minus  the  lead 
resistance  recorded  in  4.4.3. 1. 

Bench  Function  Tests 

Test  each  TWTA  per  paragraph  4.0  of  the  Acceptance  Test  Procedure, 

ATP  B200350-400.  Bench  tests  shall  be  performed  after  20,000  +500 
hours  of  operation  and  upon  completion  of  extended  life  test. 

Cathode  Activity  Tests  - Three  Month  Intervals 

Cathode  activity  tests  shall  be  run  at  the  time  indicated  in  paragraph 
3.4. 2.3.  In  addition  to  recording  the  test  results,  the  date  of  the 
test  and  the  elapsed  time  for  each  unit  must  be  recorded.  The  data  sheets 
shown  in  Figure  6 shall  be  used  for  recording  this  data. 
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4.5.1  Cathode  Activity 


4.5. 1.1  Connect  the  TWTA  as  outlined  in  Figure  1.  Apply 
nominal  voltage  (28  +0.5  Vdc)  and  the  coamand  signal 
(5  +0.25  Vdc).  Allow  at  least  three  minutes  for 
stabilization. 

4.5. 1.2  Remove  heater  voltage.  Plot  cathode  and  helix  current 
versus  time  using  the  telemetry  outputs. 


4. 5. 1.3  Using  the  graph  of  cathode  current  versus  time,  draw 
two  lines,  one  tangent  to  the  operating  point,  the 
other  tangent  to  the  slope.  The  point  of  inter- 
section of  these  two  lines  shall  be  greater  than 
fifteen  (15)  seconds.  < (See  Figure  4).  Check. 

Attach  curve  to  data  sheets. 
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26.  Resistance  Bridge 
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27.  Microwave  Amplifier 
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28.  R. F.  Generator 
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29.  Converter 
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4.3  Measurements 
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Measure  following  parameters: 


Nominal  input  voltage  P 


o (sat ) 


l-’req.  t 


TnpuL  Current 

Telemetry  Vo 1 I age 


Cathode  Current 


Telemetry  Voltage 
Heater  Voltage 

Telemetry  Voltage 


Helix  Current 


Telemetry  Voltage 
Cathode  Voltage 

Telemetry  Voltage 
Nominal  input  voltage  Freq.  f^ 
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o(sat  I 


Insertion  Loss  II. 


Attenuator  Resistance 
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1.0  INTRODUCTION 


1 . 1 Scope 

The  purpose  of  this  document  is  to  delineate  the  individual 
acceptance  tests  to  be  performed  on  each  traveling  wave  tube 
amplifier  (TWTA)  to  demonstrate  compliance  with  TRW  specifica- 
tion EC-EQ4-664. 

Acceptance  tests  shall  be  conducted  at  Hughes  Aircraft  Company 
or  other  test  facilities  as  specifically  approved  by  TRW.  Prior 
to  the  start  of  acceptance  test  the  cognizant  representative  of 
EDD  quality  assurance  department,  the  cognizant  TRW  representa- 
tive and  the  cognizant  Government  representative  shall  be  notified 
and  may  be  present. 

1 . 2 Test  Requirements 

Engineering  models  shall  be  tested  in  accordance  with  Part  I of 
this  document.  Flight  and  life  models  shall  be  tested  in  accord- 
ance with  Part  II  of  this  document. 


2.0  SPECIFICATIONS 

2 . 1 Applicable  Specifications 

The  following  specifications 
extent  specified  herein. 

TRW  Systems  Group 
EC-EQ4-664B 

EV2-23B 

Drawings.  HAC-EDD 
B200350-500 

B20I'350-10X 
B200350- 11X 
B200350- 1 2X 
HAC-EDD  Documents 

CMP-777 


part  of  this  document  to  the 


Detail  Specification  for  High  Level 
Traveling  Wave  Tube  Amplifier 

Environmental  Specification  for 
Electrical  and  Mechanical  Equip- 
ment for  Project  777 


Installation  and  Control  Drawing 
High  Level  Traveling  Wave  Tube 
Amplifier 

High  Level  Traveling  Wave  Tube  Amplifier 
Assemb lv 


Configuration  Management  Tlan 
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3.0  GENERAL 


3 . 1 Failures 

Any  failure  experienced  during  acceptance  test  (except  a test 
equipment  failure)  shall  require  a malfunction  report,  Fern 
EDD  1146.  Performance  degradation  during,  or  as  a result  of, 
tests  or  environmental  exposures  will  not  necessarily  constitute 
a failure.  However,  any  performance  degradation  beyond  the 
limits  specified  herein  will  constitute  a failure. 

3 . 2 Customer  Test  Data  Sheets 

The  results  of  acceptance  tests  shall  be  recorded  on  customer 
test  data  sheets  which  are  controlled  by  this  procedure  and 
revisions  hereto. 

All  entries  made  during  acceptance  testing  must  be  in  ink. 
Deletions  and/or  corrections  to  the  data  sheets  shall  be  made  by 
ruling  out  the  appropriate  portions  of  the  test  data  and  insert- 
ing the  corrections.  Ruled-out  data  must  remain  legible  and  be 
signed  and  dated  by  the  person  making  the  correction. 

Completed  data  sheets  shall  be  signed  or  stamped  by  the  cognizant 
EDD  Quality  Assurance  representative. 

3.2.1  Preparation  of  Data 

One  copy  of  the  following  data  will  be  submitted  with 
each  delivered  TWTA  and  shall  become  part  of  the 
TWTA  Log  Book. 

A.  TWTA  Acceptance  Test  Data  (Customer  Test  Data  Sheets) 

B.  TWT  Acceptance  Test  Data  (Customer  Test  Data  Sheets) 

C.  Power  Supply  Acceptance  Test  Data  (Customer  Test 
Data  Sheets)  including  telemetry  calibration  curves 

D.  Operating  Time  Log 

E.  Malfunction  Reports 

F.  "A 8 Delivered  Parts  List"  per  CMP-777 

3 . 3 Calibration 

The  Hughes  EDD  system  of  calibration  for  test  and  measurement 
equipment  complies  with  the  requirements  of  MIL-C-45662A . 
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3.4  Part  Numbering  and  Frequency  Designation 
TVTEA  part  numbers  are  as  follows: 


Engr . Models 


B200350-101 

B200350-102 


Life  and  Oual.  Models 


Flight  Models 


The  ooerating  frequency  range  shall  be  designated  by  the  last 
numeral  (1  for  "K"  band  and  2 for  "L"  band)  of  the  part  dash 
number.  Frequencies  of  test  relative  to  band  limits  are  desig- 
nated as  follows: 

f^  Low  End  Useful  Band 

f^  Low  End  Operating  Band 

fQ  Center  Operating  Band 

f^  High  End  Operating  Band 

f^  High  End  Useful  Band 

Standard  Test  Conditions 

Ambient  test  conditions  for  conducting  TWTA  performance  tests  prior 
to  or  after  environmental  exposures  shall  be  as  indicated  below 
unless  otherwise  specified. 

A.  Temperature,  50°F  to  95°F 

B.  Relative  Humidity,  907,  RH  or  less 

C.  Barometric  Pressure,  Prevailing  Laboratory  Pressure 


Environmental  Test  Tolerances 

A.  Vibration  Amplitude  (grms) 

B.  Vibration  Frequency 

C.  Random  Vibration  RMS  g level 

Power  Spectral  Density  (using 
filters  with  a 50  cps  bandwidth 
or  less) 

D.  Pressure-Altitude 

-Vacuum 


E.  Temperature 

F.  Test  Time  Duration 
3.6.1  Vacuum  Measurements 


i 107, 


± 107, 


t 57.  £ 200,000  ft. 

Equal  to  or  less  than  the 
specified  value 


Vacuum  measurements  shall  be  made  using  an  instrument 
which  is  conductively  connected  to  the  same  vacuum 
environment  as  the  test  unit. 
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3 .7  Test  Sequence 


The  order  of  test  paragraphs  as  listed  does  not  represent  the 
required  sequence  of  tests.  Functional  and  environmental  tests  may  be 
performed  in  any  sequence.  To  facilitate  testing,  steps  from  one 
Functional  Test  paragraph  may  be  performed  in  conjunction  with  steps 
from  any  other  Functional  Test  paragraph  at  the  option  of  Hughes  EDD. 


3.8  Vibration  Fixture 


The  test  fixture  shall  be  designed  to  support  the  TWTA  at  its 
normal  mounting  points.  Transmissibility  between  test  item 
mounting  points  shall  not  exceed  a factor  of  ± 3 db  between  5 
and  500  Hz;  between  500  and  2000  Hz  a factor  of  ± 6 db  is 
allowed  provided  the  total  cumulative  bandwidth  which  exceeds 
+ 3 48  dees  not  exceed  300  Hz.  Cross-talk  shall  not  exceed  the 
input  by  greater  than  3 db.  A fixture  evaluation  will  be  per- 
formed in  accordance  with  Paragraph  3.8.1. 

3.8.1  Fixture  Evaluation 

The  transmissibility  and  cross-talk  of  the  test  fixture 
shall  be  determined  by  sweeping  a sinusoidal  signal 
through  the  frequency  range  of  5 to  2000  Hz  at  a rate 
of  2 octaves/minute.  The  test  amplitude  shall  be  one 
g peak  in  each  of  the  three  (3)  mutually  perpendicular 
areas.  The  low-frequency  input  shall  be  limited  to 
0.5  inches  double  amplitude.  This  evaluation  shall  be 
performed  once  and  results  shall  be  on  file  at  Hughes  EDD. 

3.9  Rejection  and  Retest 

If  a failure,  malfunction,  or  out-of-tolerance  performance 
degradation  occurs  during  or  after  a test,  as  appropriate,  the 
tests  shall  be  discontinued,  the  deficiency  (including  any 
defect)  corrected,  and  the  pertinent  test  procedure  repeated 
until  completed  successfully.  If  the  corrective  action  sub- 
stantially affects  the  significance  of  results  of  previously 
completed  tests,  such  tests  shall  also  be  repeated. 

3 . 10  Plug  Savers 

Plug  savers  shall  be  used  on  the  RF  connectors  and  power  connector 
at  all  times  during  handling  of  the  TWTA,  except  where  critical 
test  measurements  are  affected.  ("Does  not  apply  to  cathode  activity 
connectors. ) 

3.11  Burn-In 

Prior  to  the  start  of  acceptance  test  each  TWTA  shall  have 
accumulated  336  hours  burn-in.  Burn-in  shall  be  performed  at  a 
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3.11  Burn-In  (Cont'd) 


constant  elevated  temperature  of  125  ± 15  F with  nominal  voltagas 
appllsd. 

Engineering,  Ufa  test,  Qualification  and  first  thrse  flight  modals 
(ona  -121  and  two  -122)  shall  hava  accumulatad  bum- In  tlma  In 
accordanca  with  tha  following  schadula: 


Engineering  Modals 

Traveling  Wava  Tuba  (TWT) 

Powar  Supply 

Llfa  Tast 

Traveling  Wave  Tuba  (TWT) 

Powar  Supply 

Traveling  Wava  Tuba  Amplifier  (TWTA) 

First  Three  Flight  Modals 

Traveling  Wave  Tube  (TWT) 

Power  Supply 

^Traveling  Wave  Tube  Amplifier  (TWTA) 


500  hours 
168  hours 


500  hours 
168  hours 
No  Requirement 


500  hours 
168  hours 
100  hours 


♦Note:  All  operating  time  during  Qualification  and/or  Acceptance  tasting 
shall  apply  toward  the  TWTA  Bum-In  time  requirements. 

3.12  Preparation  for  Delivery 

Units  shall  ba  packaged,  packed  and  mailed  for  shipment  as  specified  herein. 

3.12.1  Connectors 

Plug  savers  shall  be  employed  to  protect  all  connectors  until  the  unit 
is  delivered  to  TRW  and  is  delivered  "In  Place"  with  the  equipment. 

3.12.2  Mounting  Pads 

Tha  machined  surfaces  and  mounting  holes  shall  be  protected. 

3.12.3  Unit  Packaging 

The  unit  shall  be  bagged  and  sealed  In  a polyethylene  bag.  Tha 
thickness  of  the  polyethylene  bag  shall  be  at  least  0.003  inches. 

3. 12. A Cushion  Material 

Tha  unit  shall  be  cushioned  by  using  polystyrene  foam  or  equivalent 
material. 
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3.12.5  Hark ini 


Tha  shipping  eontalnar  shall  b«  durably  and  lagibly  marksd  ts  provide 
tha  fallowing  information: 

A.  Itsn  Hama 

B.  Hanufacturar 

C.  Hanufacturar ' s Sarial  Muabar 

D.  HW  Pure  has  a Ordar  Humbar 

E.  Data  of  Manufactura 

F.  "Project  777  Spacacraft  Matarial  - Handle  With  Cara" 

6.  Part  Humbar 


3.12.6  Documentation 

One  copy  of  test  data  in  accordance  with  Paragraph  3.2.1  shall  be 
shipped  with  each  unit. 

ACCEPTANCE  TEST  - PART  I (EHOUEERIHO  MODEL) 

4.0  FUNCTIONAL  TEST 

Tha  cathode  activity  test  of  Para.  4.1  shall  ba  performed  during  tha  final  functional 
tests  of  Para.  11.0.  Nominal  DC  input  voltage  as  referenced  herein  is  defined  as  28 
± .5  Vdc. 

Tha  cooaumd  signal  is  defined  as  5 t 0.25  Vdc.  Tha  absence  of  a command  signal  is 
defined  as  0 ± .25  Vdc. 

4.1  Cathode  Activity 

Step  1:  Connect  the  TWTA  as  outlined  in  Figure  1.  AppJ.y  nominal  voltage  and 

and  the  conanand  signal.  Allow  at  least  three  minutes  for  stabilization 


4.2 


Step  2:  Remove  heater  voltage.  Plot  cathode  and  helix  current  versus  time 
using  the  talmas  fry  outputs. 


H- 


Step  3:  Using  the  graph  of  cathode  current  versus  time,  draw  two  lines,  one 

tangent  to  the  slope  of  the  portion  prior  to  the  knee  and  one  tangent 
'to  the  slope  of  the  portion  after  the  knee.  The  point  of  intersection 
of  these  two  lines  shall  be  greater  than  fifteen  <15)  seconds.  See 
Figure  19;.  Check.  Attach  curve  to  date  sheets. 

Stability  (Overdrive; 

This  test  shall  be  performed  prior  to  other  functional  tests.  Test  equipment 
per  Figures  1 and  2. 


Stap  1:  Connect  the  TWTA  as  outlined  in  Figures  1 and  2.  Apply  nominal 
operating  voltageet  apply  on  comnand  signal. 

Step  2:  Set  signal  generator  to  fQ.  Adjust  the  RF  input  drive  level  to  12  db 

above  the  drive  level  required  for  saturation.  This  condition  shall  be 
maintained  for  10  minutes.  The  RF  output  power  shall  be  monitored 
during  this  period.  The  TWTA  shall  exhibit  no  erratic  behstvlor.  Check. 


Stap  3:  Repeat  Step  2 with  the  input  voltage  adjusted  to  23  and  33  i 0.5  Vdc. 


MueMSS  KLSCTKON  DYNAMICS  DIVISION 

DATE  OF  ISSUE  25  1971 


SIZE 

A 

CODE  IDE  NT  NO 

73293 

i 

REV  K 

ATFB2003 50-400 

SHEET  7 OF  52 


E02-  1.047  C / EQD/B-67  RE,' 


J 


4 . 3 Command  Signal 


-W 


Step  1:  Connect  the  TWTA  as  outlined  in  Figures  1 and  2.  Adjust 
input  voltage  to  23  ± .5  Vdc . Apply  nominal  RF  drive. 

Step  2:  Apply  command  signal.  The  unit  shall  turn  on  and  RF 
power  shall  be  present.  Check. 

Step  3:  Remove  command  signal;  unit  shall  turn  off.  Readjust 
input  voltage  to  33  ± .5  Vdc  and  apply  command  signal. 
The  unit  shall  turn  on  and  RF  power  output  shall  be 
present.  Check. 

Step  4;  Remove  command  signal;  unit  shall  turn  off. 

4 .4  Inrush  Current  Characteristics 


Step  1:  Connect  the  TWTA  as  outlined  in  Figures  1 and  2.  Install 
a 0.1  to  0.2  ohm  resistor  in  the  TWTA  positive  (+)  input 
and  adjust  the  input  voltage  to  33  ± .5  Vdc. 

Step  2:  Apply  the  command  signal.  Monitor  the  inrush  current  with 
an  oscilloscope  and  photograph  inrush  current  wave  form. 

Step  3;  The  inrush  current  characteristics  shall  conform  to  the 
following  criteria;  calculate  from  the  photograph  of 
Step  2: 


(a)  During  any  five  milliseconds  the  integral  with  time 

of  current  in  excess  of  ^ss  shall  not  exceed  30  milli- 
ampere  seconds.  In  addition,  the  inrush  current 
integral  at  the  on  command  shall  not  exceed 
3.7  milliampere  seconds  in  excess  of  ^ss  over  a 3 milli- 
seconds interval. 

(b)  The  current  shall  not  exceed  ^ss  by  more  than  15  amperes 
except  at  the  application  of  high  voltage,  at  which 

time  the  current  shall  not  exceed  ^ss  by  more  than 
25  amperes . 

Step  4:  If  necessary  to  obtain  the  data  of  Step  3,  remove  command 
signal  and  repeat  Step  2. 


Step  5:  Remove  command  signal  and  reset  the  camera  equipment. 

Step  6:  Apply  command  signal.  At  the  instant  of  the  high  voltage 
turn-on,  90  * 30  seconds  after  the  command  signal, (record 
the  turn-on  elapsed  timei,  monitor  the  inrush  current  with 
the  oscilloscope  and  photograph  the  Inrush  "u’rent  Tave  forr . 
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4.4  Inrush  Current  Characteristics  (Cont'd) 


(a)  Ac  no  time  period  after  5 milliseconds  past  the 
application  of  high  voltage  shall  the  current 
exceed  If s + 0.75  ampere. 

(b)  Input  current  shall  decay  to  within  ±37.  of  ^ss 
within  100  milliseconds  after  the  application  of 
the  high  voltages.  Check. 

Step  7:  Repeat  Step  6 as  required. 

4 . 5 Input  and  Output  Reflection  Coefficient 

Connect  the  TWTA  as  outlined  in  Figures  1 and  2 except  connect  the 
dual  directional  coupler  to  a short  instead  of  the  TWTA  RF  input. 


Step  1:  Set  the  sweep  oscillator  to  the  fQ  frequency  position 
(verify  with  a frequency  meter) . 

Step  2:  Place  the  match  graph  on  X-Y  plotter  and  set  the  ratio 
meter  range  switch, to  1007.. 

Step  3:  Adjust  the  reference  control  to  obtain  a reading  of  100 
on  the  percent  reflection  scale.  Adjust  the  X-Y  plotter 
gain  to  the  100%  line  on  the  match  graph  and  mark  the 
fQ  point. 

Step  4:  Disconnect  the  reflected  input  to  the  ratiometer  and 
adjust  the  zero  percent  line  on  the  graph. 

Step  5:  Reconnect  the  reflected  input  to  the  ratiometer  and 
readjust  the  reference  of  Step  2,  if  necessary. 

Step  6:  Sweep  the  frequency  from  f^  to  f^  and  plot  the 
curve . 

Step  7:  Verify  that  the  fQ  point  falls  on  the  1007.  line  of  the 
match  graph  as  outlined  in  Steps  1 through  3.  Repeat 
Steps  1 through  5,  if  necessary. 


Step  8:  Remove  the  short  and  connect  the  TWTA  RF  output  to  the 
dual  directional  coupler.  Apply  nominal  input  voltage 
and  the  command  signal.  Plot  the  curve  of  the  RF  output 
reflection  over  the  frequency  range  of  f^  to 
and  indicate  f^  and  f ^ points. 
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Input  and  Output  Ret  lection  C.  ul  £ ic  ient  (Cunt ' cl ) 

Step  9:  From  the  data  obtained  in, Step  8,  record  the  maximum  TWTA 
output  reflection  in  the  range  of  f^  to  f^.  Output 
reflection  shall  be  a maximum  of  33.37..  (2.0:  1)  Convert 

reflection  coefficient  to  VSWR  and  tecord. 


Step  10: 


Remove  command  signal  and  repeat  Step  8 with  range  switch 
set  to  307,.  Use  a new  match  graph  data  sheet  . This  gives 
a plot  of  the  cold  output  reflection  coefficient  of  the 
TWTA.  Record  the  maximum  cold  output  reflection  in  the 
range  of  f^  to  f„.  Cold  output  reflection  shall  De  a 
maximum  ofz07..  (1.5:1)  Convert  reflection  coefficient  to 

VSWR  and  record. 


Step  11:  Repeat  Steps  1 through  / on  a rew  match  graph  data  sneet. 


Step  12: 


With  no  command  signal,  repeat  Steps  8 and  9 in  the  input 
end  of  the  TWTA,  connecting  the  dual  directional  coupler 
to  the  TWTA  RF  input.  Cold  input  reflection  coefficient 
shall  be  a maximum  of  11%.  (1.25:1)  Convert  reflection 

coefficient  to  VSWR  and  record. 


Step  13:  Apply  command  signal  and  repeat  Step  12.  Hot  input 

reflection  shall  be  a maximum  of  11%,  (1.25:1)  Convert 

reflection  coefficient  to  VSWR  and  record. 

Step  14:  Atracr.  graphs  to  data  sneer. 

S a t urated  Power  Output  and  Saturated  Gain 

Step  1:  Connect  the  TWTA  as  outlined  in  Figures  1 and  2.  Apply 
nominal  voltage  and  the  command  signal  to  the  TWTA.  Set 
the  sweep  oscillator  frequency  at  f^  and  adjust  the  RF 
input  power  to  the  level  required  to  produce  saturated 
power  output. 

Step  2:  Record  the  RF  input  level  and  the  teiemetrv  output 
voltages . 

Step  3:  Vary  the  frequency  over  the  band  to  £ .,  and  ad  \ st  the 
gain  of  the  XT  recorder  to  obtain  a scale  witch  will 
contain  the  saturated  power  output  versus  frequency  curve. 

Step  +:  Plot  calibrated  lines  on  the  graph  at  0.2  dB  intervals, 
beginning  ai  43  dbm. 

Step  5;  Plot  sat:  rated  power  output  versus  frequency  o.er  the  ba 
of  f.  to  f Power  output  shall  be  a mirimum  of  43  dBm. 
Check. 
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Saturated  Power  Output  and  Saturated  Gaia  (Con t 1 d ) 

Step  6:  Calculate  the  saturated  gain  at  fQ.  Gain  at  saturation 
shall  be  in  the  range  of  45  to  48  dB.  Record.  Attach 
graph  to  data  sheets. 

Saturated  Power  Output.  Saturated  Gain  and  Input  Power  Versus 

Input  Voltage 

Step  1:  Repeat  Paragraph  4.6  (except  Step  2)  with  the  input 

voltage  adjusted  to  23  ± .5  Vdc.  Record  DC  input  current. 


Step  2:  Calculate  the  DC  input  power  and  record.  The  DC  input 
power  shall  not  exceed  103 watts. 

Step  3:  Repeat  Step  1,  except  adjust  the  input  voltage  to 
33  ± .5  Vdc. 

Step  4:  Calculate  the  DC  input  power  and  record.  The  DC  input 
power  shall  not  exceed  103  watts. 

Step  5:  Attach  graphs  to  data  sheets. 


4.8  Saturated  Power  Output  Variation 

Step  1:  From  the  graphs  of  Paragraphs  4.6,  4 .1  Steps  1 and  3, 

calculate  the  saturated  power  output  variation  over  the 
band  of  to  f^.  Total  variation  of  each  graph  shall 
be  a maximum  of  ± 0.25  dB.  Check. 

4. 9 Cain  Flatness  (Useful  Band) 

Step  1:  Repeat  Steps  1 and  3 of  Paragraph  4.6  except  over  the 

band  of  f,  to  f, . 

3 4 

Step  2:  Plot  calibration  lines  on  the  graph  at  0.2  dB  intervals 

beginning  at  42  dBm  indicating  the  f , f?,  f ^ and  f ^ points. 

Step  3:  Plot  saturated  power  output  1 dB  over  the  frequency  range. 

Step  4:  Repeat  Steps  1 and  3 of  Paragraph  4.7. 

Step  5:  Repeat  Steps  1 and  2 above. 

Step  6:  From  the  graphs  calculate  the  gain  variation  over  the 

useful  band  f,  to  f and  f„  to  f,.  The  gain  flatness  of 
13  2 4 

each  graph  shall  be  as  shown  in  figure  A.  Check. 

Step  7:  Attach  graphs  to  data  sheets. 

4.10  Small  Signal  Gain  and  Gain  Flatness 

Step  1:  Connect  the  TWT  as  outlined  in  Figures  1 and  2.  Apply 
nominal  input  voltage  and  the  command  signal.  Sec  the 
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4 . I 0 Small  Signal  Han . .nut  Cain  Flatness  (Cont 1 d ) 


sweep  oscillator  frequency  at  t and  insert  a 20  dB 
attenuator  in  the  RF  input  leg.  Adjust  the  RF  input 
power  to  a level  20  dB  below  saturation.  Measure  and 
record  the  small  signal  gain.  Small  signal  gain  shall 
be  ir.  the  range  of  4‘i  to  54  dB  Record. 

Step  2:  Vary  the  frequency  over  the  band  f ^ to  f,  and  adjust  the 
gain  of  the  X-Y  recorder  to  obtain  a scale  which  will 
contain  the  small  signal  gain  versus  frequency  curve. 


Step  3:  Plot  calibration  lines  on  the  graph  at  .2  dB  intervals 
indicating  the  t^,  f , £ and  f points. 

Step  4:  Plot  small  signal  gain  versus  frequency  over  the  band. 

Step  5:  Repeat  Steps  1 through  4 at  23  - 3 Vdc. 

Step  o:  Repeat  Steps  l through  4 at  33  *■  .5  Vdc. 

Step  7:  From  the  graphs  calculate  gain  variation  over  the  band  of 
f^  to  f 2-  Small  signal  gain  variation  of  each  graph  shall 
be  a maximum  of  t 0.35  dB  (.see  Figure  A).  Attach  graphs 
to  data  sheets.  Record  worst  case  gain  variation. 

1 1 Small  S i gnal  Gain_  SI  ope 

Step  L:  From  tie  graphs  ot  Paragraph  4.10,  aUulate  gain  slope 
over  the  band  of  f^  to  f . Cain  slcpc  of  each  graph 
shall  not  exceed  0.02  dB/MHa.  Record  worst  case  gain  slope. 

Step  2:  From  the  graphs  of  Paragraph  4.10,  calculate  gain  slope 

■vet  the  hand  of  f ^ t i f^  and  £.,  to  r,.  bain  slope  of  earn 
graph  shall  not  exceed  0.035  dB'MH.'-.  ‘Record  worst  case 
gain  slope. 

1 2 No  i se F i ipire 

Step  1:  Connect"  the.  TWl'A  as  outlined  in  Figures  l and  . Apply 

nominal  input  v.ltage  and  the  command  signal  to  te  TWTA. 


Step  2: 


Set  sw« up  oscillator  to  f ..  Ad  iusl  generator 
1 ; 5 rna  . 


Ca l i hr at  < 


. s<;  figure  indicator  t.  • ■ ise  source  use. 


Step  4:  Dupr>';i."  ntt.n  marked  'A:  to"  aid  mad  noise  figure, 
oisi'  t i.  it1  si  all  nor  exceed  3o  dp.  Rcc  cd  . 
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4. 13  Intermodulatlon  Distortion 


Step  1: 

Step  2: 

Step  3: 

Step  4: 
Step  5: 
Step  6: 
Step  7: 
Step  8: 

Step  9: 

Step  10: 

Step  11: 


Connect  TWTA  per  Figures  1 & 5.  Apply  nominal  operating  vol- 
tages. Adjust  signal  generator  #1  to  fQ  in  the  desired 
band . 

Adjust  waveguide  attenuation  #1  to  3 db.  Using  the 
spectrum  analyzer,  saturate  TWTA  with  coax,  attenuator  #1 . 

Do  not  disturb  coax,  attenuator  #1. 

Adjust  waveguide  attenuator  #1  to  23  db.  Insert  signal 
generator  #2  and  adjust  coax,  attenuator  #2  such  that  both 
signal  levels  are  equal  on  the  spectrum  analyzer. 

Adjust  Frequency  separation  for  2 MHz.  Check  for  equal 
signal  levels.  Adjust  coax  attenuator  #2  if  necessary. 

Re-adjust  input  waveguide  attenuator  #1  to  obtain  2 
carrier  saturation  as  displayed  on  spectrum  analyzer. 

# 

Re-adjust  coax  attenuator  #2  for  equal  levels.  Adjust 
waveguide  attenuator  #2  to  5 db. 

Adjust  frequency  of  signal  generator  #3,  1 MHz 
above  fD. 

Adjust  output  level  of  signal  generator  #3 
(injeeted  signal)  until  its  level  is  equal 
to  that  of  the  2 carriers.  Do  not  adjust 
this  level  again  during  test. 

Adjust  input  waveguide  attenuator  #1  to  1 db.  Adjust 
waveguide  attenuator  #2  until  injected  signal  is  equal 
to  height  of  the  2 carrier  Power  Output.  Record  reading 
of  waveguide  attenuator  # 2. 

Repeat  Step  9 by  varying  the  input  waveguide  attenuator 
#1  in  2 db  steps  from  3 to  31  db.  Record  attenuator  setting 
of  waveguide  attenuator  #2  for  each  point. 

Adjust  set  input  waveguide  attenuator  #1  to  1 db . Increase 
IF  gain  of  spectrum  analyzer  until  3 IM  products  are  at  a 
convenient  readable  level.  Adjust  waveguide  attenuator 
#2  until  injected  signal  is  equal  to  height  of  the  third 
order  IM  products.  Record  reading  of  waveguide  attenuator 

n. 
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4.13  Intermodular ioa  Distortion  (Cont'd) 


Step  12:  Repeat  Step  11  by  varying  the  input  waveguide  attenuator 

#1  in  2 db  steps  from  3 to  25  db.  Record  attenuator  setting 
of  waveguide  attenuator  #2  for  each  point. 


Step  13:  From  ihe  data  collected  plot  the  points  and  draw  curves  of 
the  two  carrier  and  3 IM  versus  input  attenuator  settings. 
The  graph's  X axis  will  be  the  waveguide  attenuator  # 1 
settings  and  the  Y axis  will  be  the  waveguide  attenuator 
#2  readings. 

Step  14:  Using  the  completed  curves,  find  the  true  2 
carrier  saturation  power  output  point  on  the 
X axis,  subtract'  2 db  from  this  point  and  note 
this  db  reading  on  the  Y axis  for  the  2 carrier 
power  out  and  the  3 IM  curves.  The  difference  of 
these  readings  will  be  the  IM  at  a drive  level  2 
db  over  saturation  and  shall  be  a minimum  of 
9 db.  Record. 

Step  15:  From  the  saturation  power  output  point  on  the  Y axis  sub- 
tract 3 db.  Note  X axis  point  for  reference  and  find  Y 
axis  reading  on  3 IM  curve  for  the  X axis  reference  point. 
The  difference  of  the  Y axis  readings  will  be  the  IM  at  an 
output  power  3 db  below  saturation  and  shall  be  a minimum 
of  18  db.  Record. 


Step  16:  Repeat  Step  15  for  output  power  6 db  below  saturation. 
The  IM  shall  be  a minimum  of  27  db.  Record. 


Phase  Shift 

Step  1:  Connect  the  WTA  as  outlined  in  Figures  1 and  6.  Apply 

nominal  voltages  and  the  command  signal.  Set  the  sweep 
oscillator  frequency  at  f and,  using  attenuator  No.  1, 
adjust  the  reference  channel  meter  on  the  network 
analyzer  to  indicate  a proper  level. 
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4.14  Phase  Shift  (Cont'd) 

Step  2:  Using  attenuator  No.  2,  adjust  the  RF  input  power  to 

2 dB  above  the  level  required  for  saturated  power  output. 

Step  3:  Adjust  the  recorder  X axis  for  a convenient  sweep  width 
and  the  Y axis  sensitivity  to  produce  a curve  which  will 
fit  the  paper. 

Step  4:  Plot  a graph  from  2 dB  above  saturated  output  power  to 
28  dfe  below  by  increasing  attenuator  No.  2.  One  graph 
shall  cover  the  range  of  + 2 dB  above  saturation  to  -10 
d*  below,  the  other  graph  from  -10  dB  to  -28  dB  below 
saturation.  The  maximua  incremental  phase  shift  shall 
not  exceed  45J/30  dB.  Record.  Attach  graphs  to  data 
sheets. 

4.15  AH/PM  Conversion 

Step  1:  Connect  TWTA  as  outlined  in  Figures  1 and  7.  Apply 
nominal  voltage  and  the  command  signal. 

Step  2:  Adjust  signal  generator  to  fg. 

Step  3:  Set  waveguide  attenuator  to  2.5  dB  and  adjust  RF  input 
until  tube  output  is  saturated. 

Step  4:  Adjust  modulation  circuit  to  increase  the  input  power 
by  1 dB. 

Step  5:  Readjust  the  waveguide  attenuator  to  3 dB. 

Step  6:  Adjust  network  analyzer  to  0°  phase  shift. 

Step  7:  Modulate  the  carrier  and  read  the  change  in  phase. 

Step  8:  Set  vaveguide  attenuator  to  1 dB.  Repeat  Steps  6 and  7. 

Step  9:  Repeat  Step  8 in  1 dB  increments  from  -2  uB  to  -8  dB 
input  drive.  Record.  This  change  in  phase  shall  be 
less  than  3.  5" /dB. 

4.  Time  Delay  Distortion  (Test  equipment  per  Figure  8) 

Step  1:  Check  the  test  set  up  for  proper  >peration  as  follows: 

(a)  Connect  RF  input  and  output  arms  together. 

(b)  Adjust  test  oscillator  frequency  to  1.388  MHz  i 
10  KHz. 
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4. 1(>  Time  Delay  Distortion  (Test  equipment  per  Figure  8)  Cont'd 

(i  ) Observe  on  an  oscilloscope  with  adequate  bandwidth 
the  wave  form  of  Channel  "B"  of  Vector  Voltmeter. 
Adjust  bias  battery  if  necessary  for  undistorted 
sine  wave. 

(d)  Set  signal  generator  to  t . Adjust  Channel  "A"  and 
Channel  "B"  (on  Vector  Voltmeter)  amplitude  levels 
so  that  the  two  signals  are  within  10  dB  of  each 
other . 

(e)  Check  to  make  sure  signal  level  is  great  enough  to 
cause  the  Vector  Voltmeter  to  phase  lock. 

Step  2:  Adjust  vertical  channel  of  recorder  for  2 nanoseconds 

per  inch  and  adjust  horizontal  channel  of  recorder  for  a 
sweep  range  of  f^  to  f^. 

Step  3:  Reconnect  the  input  and  output  RF  arms  to  the  TWTA. 

Apply  nominal  input  voltage  and  command  signal 

Step  4:  Adjust  input  level  such  that  the  RF  output  power  level 
is  in  the  linear  region  below  saturation  and  Vector 
Voltmeter  is  phase  locked. 

Step  b:  Sweep  the  TWTA  from  f.^  to  and  record  change  i->  time 
delay  on  graph  paper. 

Step  * : The  time  delay  over  the  range  of  £.  to  f^  shall  be  a 

maximum  of  0. 1C  ns/MHz  at  any  10  MHz  interval  over  the 
linear  portion  of  the  curve  and  0.01  ns/MHz^over  the 
parabolic  portion.  Check.  Attach  graph  to  data  sheets. 

4.1/  Stability  (Mismatch) 

Step  1:  Connect  the  TWTA  as  outlined  in  Figures  1 and  9.  Apply 
nominal  operating  voltages.  Set  power  meter  to  the 
lowest  range.  Set  spectrum  analyzer  t a convemert  leve' 

Step  2:  With  the  load  connected  to  the  TWTA  output,  and  the  short 
and  line  stretcher  connected  to  the  input,  vary  the  line 
stretcher.  There  shall  be  no  power  output  indicated 
other  than  inherent  noise. 


k 


4.17  Stability  (Mismatch)  (Cont’d) 

Step  3:  Repeat  Step  2 with  the  short  removed  from  the  line  stretcher. 

Step  4:  Repeat  Steps  2 and  3 with  the  load,  line  stretcher  and 

3hort  connected  as  in  Figure  9.  There  shall  be  no  power 
output  indicated  other  than  inherent  noise.  Check. 

4.13  Spurious  Output  (Coherent  Components) 


Step  1:  Connect  the  TWTA  as  outlined  in  Figures  1 and  10  except 
connect  Box  2 (Ref.  Figure  3)  to  the  TWTA  output.  Apply 
nominal  voltage  and  the  command  signal. 

Step  2:  Adjust  the  signal  generator  to  f and  adjust  the  RF 

input  drive  to  a level  equal  to  saturation  +2  cB.  Note 
the  RF  output  power. 

Step  3:  Remove  command  signal  and  remove  the  output  arm  (Box  2). 
Connect  the  RF  harmonic  measuring  arm  (Figure  10)  and 
apply  command  signal. 

Step  4.  Note  the  harmonic  output  power.  The  harmonic  output 

power  shall  be  a minimum  of  10  dB  below  the  fundamental 
power  noted  in  Step  2.  Record. 

4.15.1  'n-.^herent  Components 


..  I 


I i 


Step  1:  Connect  the  TWTA  as  outlined  in  Figures  1 and  11. 
Apply  nominal  voltage  and  the  command  signal. 

Step  2:  Set  sweep  oscillator  to  f and  adjust  RF  input 
drive  level  to  produce  saturated  output  power. 

Step  3:  Adjust  input  to  spectrum  analyzer  to  0 dBm. 

Step  4:  Set  spectrum  analyzer  vertical  display  to  leg, 

IF  bandwidth  to  10  KHz,  spectrum  width  to  1 MHz 
and  input  attenuation  to  10  dB. 

3 tap  5:  Set  input  signal  level  t;o  0 dB  line  on  scope 
graticule  using  IF  attenuator. 

Step  6:  Tune  spe-trum  analyzer  through  the  frequency 
range  of  7.25  GHz  to  3.&  (31z.  There  shall  ue 
no  non-harmonic  component  appearing  above  the 
-60  dB  graticule.  Check. 
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4.18.2  Spur  ion s_  Ou t pu t (AH ) 

Stop  1:  To  calibrate  equipn eut  for  AH  measurement,  set 
up  equipment  as  shewn  Lit  Figure  12. 

Step  2:  Set  signal  generator  rreqi.ency  to  f()  and  adjust 
input  to  spectrum  analyzer  to  0 dbm. 

Step  3:  Set  spectrum  analyzer  IF  bandwidth  to  1 KHz, 
spectrum  width  to  100  KHz  cm. 

Step  4:  Set  signal  generator  to  external  amplitude 
modulation . 

Stop  5:  Set  audio  oscillator  frequency  to  approximately 
100  KHz  and  adjust  modulation  signal  until  level 
of  side  bands  is  30  db  below  the  carrier  level. 

Step  f;  Increase  audio-oscillator  attenuation  by  10  db. 

Side  band  levels  should  drop  10  db  on  spectrum 
analyzer.  Insert:  10  db  more  attenuation.  Side 
land  level  should  now  be  50  db  below  carrier 
Leve  l . 

Step  : Disconnect  apecfrnr;  analyzer  and  connect  H.P. 
310A  wave  aalvzer. 

Step  : Tune  wave  a.alyzcr  to  modulation  signal 

(approximately  100  KHz).  Set  mode  switch  to 
normal  bandwidth  at  1000  I-,  p^ak  wave 
analyzer  to  maximum  meter  reading.  Sote  this 
reading  (which  is  the  maximum  allowable  for 
determining  compliance). 


Step  9:  Disconnect  it, initiation  input. tu  signal  generator. 
Cut  ■ vTvfei-  o «r  Lor  1 • < ti  1 t -f  . 

Step  10:  Conduct  spurious  search  oi  signal  generator  up 
to  1.0  MHz.  Jote  level  and  i r quency  of  any 
spurious  detected. 

Step  11:  Set  up  equipment  and  cot  reel  the  TWTA  as  shown  tr. 

Figure  13.  Apply  nominal  input  volt-age  and  apply 
command  signal 

Step  12:  Saturate  the  TWTA  at  t,  . Adjust  input  to  wave 
analyzer  to  0 dtrin. 

Step  l ' i , : H.P.  302A  wave  ar.ily.er,  eoud’Ct  spurious 

>earch  ol  TWTA  output  t1  :.  1 ;h  20  KHz  (.mode  switc'- 
i o norrta  1 ) . 
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4.18.2  Spurious  Output  (AM)  (Cont'd) 

Step  14:  Switch  to  H.P.  310A  wave  analyzer  and  conduct 
spurious  search  from  20  KHz  to  1.0  MHz.  There 
shall  be  no  spurious  signal  which  exceeds  the 
level  noted  in  Step  8,  discounting  any  spurious 
noted  in  Step  10.  Check. 


4.18.3  Spurious  Output  (PM) 


Step  1:  To  calibrate  equipment  for  PM  measurement,  set  up 
equipment  as  shown  in  Figure  14. 

Step  2:  Set  signal  generator  frequency  no  f and  adjust 
input  to  spectrum  analyzer  to  0 dBm'. 

Step  3:  Set  spectrum  anaLyzer  IF  bandwidth  and  spectrum 
width  for  convenient  display. 

Step  4:  Set  signal  generator  to  external  FM  modulation. 

Set  test  oscillator  to  approximately  100  KHz  and 
adjust  modulation  signal  until  side  band  level 
is  26  dB  below  carrier  level. 


S^ep  5:  Tncrease  test  oscillator  attenuation  '•y  10  dB. 

Side  band  level  should  drop  10  dB  on  spectrum 
analyzer.  Insert  10  dB  more  a*  oination.  Side 
band  level  should  now  be  4b  dB  1;  low  carrier  level. 

Set  aide  band  level  to  52  dB  below  carrier  level,  this 
equals  a separation  cf  10  n.illir  adians . 

Step  6:  Disconnect  spectrum  analyzer  and  connect  signal 
generator  to  H.P,  310A  through  discriminator. 


I 

I 

f 

I 
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Step  7:  With  mode  switch  to  normal  and  nanividth  set  to 

1.0  KHz,  tune  wave  analyzer  to  modulation  frequency 
( Approximately  100  KHz)  and  peak  reqeency  to 
maximum  meter  reading.  Peak  discriminator  frequenev 
for  maximum  meter  reading.  Note  this  reading 
(which  is  the  maximum  allowable  for  determining 
compliance). 

Step  8.  Disconnect  modulation  input  to  signal  Generator. 

Turn  modulation  selector'  twitch  to  Cw. 

Step  9:  Using  H.P.  302A  wave  analyzer,  endue t a spurious 
search  of  the  signal  generator  spectrum  from 
i 00  Hz  to  21'  'll;:.  Note  level  and  freqtteivy  of 
any  spur  inn.  detected. 
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Step  10:  Using  H.P.  310A  wave  analyzer,  conduct  a spurious 
search  of  the  signal  generator  spectrum  from 
20  KHz  to  1.0  MHz.  Note  level  and  frequency  of 
any  spurious  detected. 


Step  11:  Set  up  equipment  and  connect  the  TWTA  as  shown 
in  Figure  15.  Apply  nominal  input  voltage  and 
command  signal. 

Step  12:  Saturate  TWTA  at  f and  adjust  input  to  wave 
analyzer  to  0 dBm. 

Step  13:  Reapply  100  KHz  modulatioi  to  signal  generator. 

Peak  discriminator-detector  and  wave  analyzer 
fretjiency  for  maximum  meter  reading.  Disconnect 
modulation.  Tur’’  modulation  selector  switch  to  C.W. 


Step  14:  'H;ing  H.P.  102A  conduct  spurious  search  of  TWTA  ‘ 
output  from  100  Hz  to  20  KHz.  Note  level  and 
frequency  of  any  spurious  signal.  There  shall  be 
none  which  exceeds  the  level  noted  in  Step  7. 
Discount  spurious  signals  noted  in  Step  9.  Check. 

S ep  15:  "'s  Lng  f.P.  310A  conduct  spurious  search  f TWTA 
output  from  20  KHz  to  1.0  MHz.  iote  le  el  and 
frequency  of  any  spurious  signal.  There  shall  tie 
none  which  exceeds  the  level  noted  in  Step  7. 
Discount  spurious  signals  noted  in  Step  10.  Check. 

Step  16:  Deleted 
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5.0  VIBRATION  TEST 

During  this  test  the  TWTA  shall  be  operating.  DC  input  currents  and 
RF  output  shall  be  monitored.  Vibration  shall  be  applied  in  each  of 
three  orthogonal  axes. 

5.1  Test  Levels 


I 

i 

I 

I 

I 

I 

I 

I 

I 

I 

I 


J 

Random  Spectrum  20  - 300  cps;  increase  at  3 db/oct 

to  0.25  g^/cps 

300  - 1200  cps;  constant  0.25  g^/cps 
1200  - 2000  cps;  decrease  at  6 db/oct 
(Overall  Level  * 19.5  grm6) 

Test  Duration  — 3 minptes/axls 

5 . 2  Procedure 

A bare  fixture  random  equalization  will  be  performed  prior  to 
mounting  the  TWXA  . An  oa~llne  scanner  output  plot  from  the 
automatic  analyzer/equalizer  will  be  made  during  each  axis  of 
test  and  attached  to  the  data  sheets.  This  plot  will  be  used  to 
verify  conformance  with  the  vibration  criteria.  The  filter  bandwidth 
of  ths  analyser/ equal izer  will  be  50  He  or  less.  Applying  the  random 
spectrus  In  separate  parts  by  breaking  op  the  specified  spectrum  into 
narrow  bands  la  net  acceptable. 

Prior  to  performance  of  any  vibration  test  the  vibration  fixture 
shall  have  been  evaluated  in  accordance  with  Paragraph  3.8. 

Step  1:  The  TWTA  shall  be  attached  to  the  vibration  fixture  at 

its  normal  mounting  points.  The  vibration  fixture  shall 
then  be  mounted  to  the  3haker  head  so  that  vibration  la 
perpendicular  to  the  TWTA  mounting  base  (ref.  Figure  17). 

The  control  accelerometer  shall  be  mounted  on  the 
vibration  fixture  as  close  as  possible  to  the  TWTA 
point(s)  of  attachment. 


rnr>-. 


5.2  Procedure  (Cont'd) 

Step  3:  Adjust  the  signal  generator  to  fQ  and  adjust  RF  input 

power  to  produce  saturated  output  power.  Record  the  RF 
output  power  and  the  telemetry  voltages. 

Step  4:  Record  EC  input  current;  calculate  DC  input  power. 

Step  5:  Vibrate  the  TWTA  at  the  levels  and  for  the  time  duration 

specified  in  Paragraph  5.1.  During  vibration  the  RF  power 
output  and  DC  input  current  shall  be  monitored  for  any 
abnormalities. 

Step  6:  Repeat  Step  5 with  the  TWTA  operating,  except  change  the 
TWTA  axis  of  vibration  to  the  major  horizontal  axis  (ref. 
Figure  18). 

Step  7 : Repeat  Step  5 with  the  TWTA  operating,  except  change  the 
TWTA  axis  of  vibration  to  the  minor  horizontal  axis  (ref. 
Figure  18) . 

Step  8:  Repeat  Steps  3 and  4. 

Step  9;  Remove  the  TWTA  from  the  vibration  fixture  and  inspect  for 
any  evidence  of  mechanical  damage. 
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6.0  THERMAL  VACUUM  TEST 


Uni ass  otherwise  specified,  RF  data  taken  at  the  start  of  and  during 
thermal  Tuna  tasting  will  b«  uaad  aa  a reference  only.  Delta  changes 
will  be  used  to  determine  compliance  to  specification  limits. 

Prior  to  the  start  of  tasting  the  signal  generator  and  power  meters 
shall  hare  been  In  operation  a minimum  of  24  hours. 

Notes 

1.  Temperature  stabilization  la  defined  as  the  thermal  base  plate 
remaining  within  the  specified  temperature  157  for  30  minutes. 

2.  Changes  from  one  temperature  condition  to  another  shall  be  accomplished 
at  a rata  a MS  to  emceed  10°F/  minute. 

3.  The  change  in  small  signal  gain  shall  not  exceed  0.15  db/15°F. 

4.  The  following  method  shall  be  used  to  determine  compliance  to  specif- 
ication limits.  Results  shall  be  recorded  on  the  data  sheets. 

A.  Determine  the  maximum  delta  decrease  In  RF  power  output  that 
may  occur  from  the  reference  data  recorded  In  Step  2.  Subtract 
this  ralue  from  the  RF  power  output  determined  during  the  pre- 
anrlronoantal  functional  test.  The  corrected  RF  power  output 
shall  be  a minimum  of  43  dbm. 

B.  Determine  the  maximum  delta  changes  in  saturated  and  smell  signal 
gain  that  may  occur  from  the  reference  data  recorded  in  Step  2. 
These  Taluas  shall  be  added  or  subtracted  as  applicable  to  the 
gain  Taluas  determined  during  the  pre-envlronmental  functional 
test.  The  corrected  gain  shall  meet  the  requirements  of 
Paragraphs  4.6  and  4.10. 

C.  X-Y  plots  of  power  output  variation,  gain  flatness  and  gain 
slope  performed  at  temperature  extremes  shall  be  compared  to  the 
reference  data  of  Step  2.  Any  delta  change  shall  not  exceed  the 
applicable  specified  limits. 

Step  1:  Attach  the  TWTA  to  a thermal  base  plate  and  Install  In  the  vacuum 
chamber.  Connect  the  TWTA  as  outlined  In  Figure  17. 

Step  2:  Apply  nominal  Input  voltage  and  command  signal.  Perform  the 
following  tosts  at  ambient  temperature  and  pressure: 

(a)  Paragraph  4.4,  Inrush  Characteristics 

(b)  Paragraph  4.6,  Saturated  Power  Output  and  Gain  (Note  4) 

(c)  Paragraph  4.7,  Saturated  Power  Output,  Saturated  Gain  and 
Input  Power  Versus  Input  Voltage. 
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6.0  Thermal  Vacuum  Test  (Cont'd) 


Stek  12:  With  the  TWTA  operating.  Increase  the  thermal  base  plate 

temperature  to  +140°F.  During  the  temperature  Increase,  at 
105°F  (stabilisation  not  required),  remove  coinsand  signal 
and  then  reapply,  TVEA  shell  turnon  within  90  ± 30  seconds,  Check. 
With  the  TWTA  operating,  maintain  +140°F  for  six  (6)  hours  During 
this  period,  after  approximately  four  (4)  hours  repeat  the  tests 
of  Step  2,  except  items  (a)  and  (c) ; Item  (f)  shall  be  performed 
at  nominal  Input  voltage . 

Step  13:  Repeat  the  sequence  of  Steps  9 through  12  twice,  except  Step  2, 
Items  (a)  and  (c) ; Item  (f)  shall  be  performed  at  nominal 
input  voltage. 

Step  14:  Repeat  the  sequence  of  Steps  9 through  11  once,  except  Step  2 
Items  (a)  and  (c) ; Item  (f)  shall  be  performed  at  nominal 
Input  voltage. 


Step  15:  Return  the  TVXA  to  room  ambient  conditions. 

7.0  FINAL  FtTOCTIOWAL  TEST 

Repeat  Paragraphs  4.1  through  4.18  except  Paragraph  4.2. 

7.1  Tlnat  and  Visual  Inspection 


Mechanical  and  visual  inspection  shall  be  performed  to  determine 
compliance  to  B200350-500. 
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8.0  BURN-IN  (FLIGHT  MODELS  t£X<  KPT  FIRST  THREE) 


Burn-in  shall  bp  performed  in  accordance  with  Paragraph  3.11  and  functional 
tests  performed  as  follows: 


Kune  t iona 1 Te s t S eqi lence 

Start  of  burn-in 
At  336  hours 


Test  Paragraph  (Note  1' 


8.1,  4.1 


4.2  through  4.18 


Note  1:  Test  indicated  shall  be  performed  at  about  t 107  of  the  time 
interval  specified. 

8.1  Functional  Tests  (Burn-in) 

The  following  parameters  shall  be  recorded  at  the  specified  time 
interval.  Data  shall  be  reviewed  for  any  abnormalities. 

a.  Telemetry  voltages 

b.  Saturated  power  output  at  7.5  GHz  ± 100  MHz 
9.0  VT BRAT ION  TEST 

During  this  test  the  TWTA  shall  be  operating;  DC  input  currents  and 
RF  output  shall  be  monitored.  Vibration  shall  be  applied  in  each  of 
three  orthogonal  axes. 


^ . 1 Test  Levels 


Random  Spectrum 


20-300Hz;  increase  at  3 db/octave  to  0.0625 
g2/Hz  7 

300-1200Hz;  constant  0.0625  g /Hz 

1200-2Q00Hz;  decrease  at  6 db/octat»e  Coverall 
level  = 9.8  gRMB) 

Test  Duration  -1  minute /axis 


rocedure 


Test  procedure  per  paragraph  5.2  except  change  steps  as  follows: 

Step  i:  Delete  in  entirety  and  replace  with  following. 

Adjust  the  signal  generator  to  f and  id  just  the  RF  input 
power  to  level  20db  below  saturation;  record  the  small  signal 
gain.  Readjust  the  RF  input  power  to  produce  saturated  power 
output:  record  power  output  and  telemetry  voltages. 

'tep  7:  Delet"  ii,  entirety  and  replace  with  following: 
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9.2  Procedure 


Step  7 1 (Centlnuad) 

l«fMt  Step  5 except  with  tha  TWTA  operating  at  smell 
signal  and  change  tha  TVTA  axis  of  vlbratlan  to  tha 
talaor  horlaontal  axis  (ref.  Flgura  18)  . 

10.0  IHiRlttL  VACUUM  TE8T 


Unless  otherwise  specified,  RF  data  taken  during  thermal  vacuum  tasting 
will  be  used  as  reference  only.  Delta  changes  will  be  used  to  determine 
compliance  to  specification  limits. 

Prior  to  the  start  ef  testing  tha  signal  generator  and  power  maters  shall 
hove  been  in  operation  a minimum  of  24  hours. 

Notes 

1.  Temperature  stabilisation  is  defined  as  the  thermal  base  plate 
remaining  within  tha  specified  temperature  ± 5 F for  30  minutes. 

2.  Changes  fssm  one  temperature  condition  to  another  shall  be  accomplished 
at  a rate  not  to  exceed  10°F /minute • 

3.  Tha  change  in  small  signal  gain  shall  not  exceed  0.15  db/15°F. 

4.  The  follfcrlng  method  shall  be  used  to  determine  compliance  to  specifi- 
cation limits.  Results  shall  be  recorded  on  the  data  sheets. 

A.  Determine  the  maximum  delta  decrease  in  RF  power  that  mgy  occur 
from  the  data  recorded  in  Step  3.  Subtract  this  value  from  the 
RF  power  output  determined  during  the  pas-  wlronmental  functional 
test.  The  corrected  RF  power  output  shall  be  a minimum  of  43  dbm. 


\ 


B.  Determine  the  maximum  delta  changes  in  small  signal  gain  that  may 
occur  from  the  data  recorded  in  Step  3.  These  values  shall  be 
added  or  subtracted  as  applicable  to  the  gain  values  determined 
during  the  pre-envlronmental  functional  test.  The  corrected 
gain  shall  meet  the  requirements  of  Paragraph  4.10. 

C.  X-T  plots  of  power  output,  gain  flatness  and  gain  slope  shall  be 
compared  to  the  data  of  Step  3.  Any  delta  change  shall  not 
exceed  the  applicable  specified  limits. 


I 

I 
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Step  1:  Attach  tha  TWTA  to  a thermal  base  plate  and  Install  in  the  vacuum 
chamber.  Connect  the  TWTA  as  outlined  in  Figure  17 p 


Step  2:  Apply  nominal  input  voltage  and  conanand  signal.  Perform  the  tests 
of  Paragraph  4.10  (ssiall  signal  gain  and  gain  flatness)  at 
nominal  Input  voltage  and  at  ambient  temperature  and  pressure. 


Step  3:  With  the  TVTA  nonoperating,  evacuate  chamber  to  1 x 10”^  mm  Hg 

or  less  and  adjust  base  plats  temperature  to  + 60°F. 

After  stabilisation  has  been  reached,  turn  TWTA  on  and  maintain 
for  six  (6)  hours  minimum.  During  this  period  perform  the 
following  tests: 


muomss  KLtCTmOH  DYNAMIC*  DIVISION 

DATE  OF  ISSUE  25  J»nusry  1971 


SIZE 

A 


CODE  IDENT  NO 

73293 


ATFB200 3 59-400 


REV 


SHEET  27  OF  52 


EDO- '047C/EDD/8-67  REV 


THERMAL  VACUUM  TEST  Step  3:  (Continued) 

a)  Paragraph  4.4,  Inrush  Characteristics 

b)  Paragraph  4.6,  Saturated  Power  Output  and  Gain 

c)  Paragraph  4.7,  Saturated  Power  Output,  Saturated  Gain  and  Input  Power  versus 
IHput  Voltage. 

dl  Paragraph  4.8,  Saturated  Power  Output  Variation 

e)  Paragraph  4.9,  Gain  Flatness 

f)  Paragraph  4.10,  Small  Signal  Gain  and  Gain  Flatness. 

Record  the  small  signal  gain  at  f at  nominal  Input  voltage. 

4:  Deleted 

5:  Increase  the  thermal  base  plate  temperature  to  +100°F  and  stabilize.  After  stabi- 
lization record  the  small  signal  gain  at  f with  nominal  Input  voltage  applied. 
(Note  3) 

From  the  data  of  step  3 calculate  change  In  gain  as  follows: 
l°Tl  ' GTol  X 15  = db/15°F 


40 

where  T, 


60?F  and  T = 100°F 


1 o 

6:  With  the  TWTA  still  operating,  increase  the  thermal  base  plate  temperature  to 
+146°F  and  maintain  for  a minimum  of  six  (6)  hours.  During  this  period,  after 
stabilization  repeat  the  tests  of  step  3 and  the  following  paragraphs: 


Para  4.13 
Para  4.18.1 
Para  4.18.2 
Para  4. 18.3 


Interaodulation  Distortion 

Spurious  Output  (Incoherent  Components) 

Spurious  Output  (AM) 

Spurious  Output  (PM) 


Record  the  small  signal  gain  at  f at  nominal  input  voltage. 
From  the  data  of  step  5 calculate  change  in  gain  as  follows: 


(Note  3) 


1GT2  ' ^ol  X 15  * db/15°F 
46 

where  T = 146°F  and  T = 100°F 

o 


Adjust  DC  input  voltage  to  33  ± .5  Vdc . While  observing  the  helix  current  telemetry 
vary  the  RF  input  drive  from  saturation  to  low  drive  to  determine  the  maxlmumhrnliJ 
current  telemetry,  then  vary  the  frequency  from  f^  to  f^  to  determine  any  further 
increase  in  helix  current  telemetry.  At  the  point  of  maximum  helix  current  telemetr 
record  the  following: 

DC  Input  Current 

DC  Input  Voltage 

Helix  Current  Telemetry  Voltage 

Calculate  Primary  Power  (Maximum  103  Watts) 

Turn  the  TWTA  off  and  then  return  to  room  ambient  conditions. 

FINAL  FUNCTIONAL  TEST 

Kepeat  Paragraphs  4.1  through  4.18  except  Paragraph  4.2 
Final  Mechanical  and  Visual  Inspection 

Mechanical  and  visual  inspection  shall  be  performed  to  determine  compliance  to 
3200350-500. 
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LIST  OF  EQUIPMENT 


Equipment 

Make  (or  Equiv.) 

Model  (or  Eauiv.) 

I. 

Sweep  Oscillator 

H-P 

RF  Unit 

H01-8694B 

Series  8690 

2. 

X-Y  Recorder 

H-P 

7035B 

3. 

Frequency  Meter 

H-P 

53  7A 

4. 

20  db  Directional  Coupler 

Narda 

3045C-20 

5. 

Crystal  Detector 

Alfred 

1001 

6. 

PIN  Modulator 

H-P 

8734A 

7. 

Invertor  and  Leveler  Amplifier  HAC 

8. 

10  db  Attenuator 

Narda 

774-10 

9. 

Dual  Directional  Coupler 

Narda 

3024 

10. 

Crystal 

Alfred 

1001  Opti 

11. 

Ratio  Meter 

H-P 

416B 

12. 

Short  (female) 

Narda 

13. 

Power  Meter 

H-P 

432A 

14. 

Thermistor  Mount 

H-P 

478A 

15. 

6 db  Attenuator 

Narda 

757C-6 

16. 

Low  Pass  Filter  8 GHZ 

Micro lab 

1A-80N 

17. 

High  Power  Load 

Narda 

376NM 

18. 

10  db  Directional  Coupler 

Narda 

3034B-10 

19. 

20  db  Directional  Coupler 

Narda 

4016-20 

20. 

Variable  Attenuator 

PRD 

C1110 

21. 

10  db  Directional  Coupler 
(Ku  Band) 

H-P 

P752C 

22. 

Low  Level  Waveguide 

H-P 

P910A 

23. 

Coaxial  Hybrid  Coupler 

Narda 

3034 

24. 

Load 

Weinschel 

535-MN 

25. 

Signal  Generator 

PRD 

1207 
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• t 

Make  (or  Equiv.) 

Model  (or 

26. 

Precision  Variable  Attenuator 

H-P 

H382A 

27. 

Spectrum  Analyzer 

H-P 

8551B 

28. 

Harmonic  Converter 

H-P 

841  LA 

29. 

Network  Analyzer 

H-P 

8410A 

30. 

Thermistor  Mount 

H-P 

P486A 

31. 

Noise  Generator  (w/internal 
load  ) 

A.l.L. 

07051 

32. 

20  db  Attenuator 

Narda 

777C-20 

33. 

Mixer -Preamplifier 

A.l.L. 

13507 

34. 

Noise  Figure  Indicator 

A.l.L. 

75 

35. 

Preamplifier  Power  Supply 

A.l.L. 

136 

36. 

3C  db  Attenuator 

Narda 

777-30 

37. 

1 db  Modulation  Box 

HAC 

3i . 

Vector  Voltmeter 

H-P 

8405A 

39 . 

Directional  Coupler  20  th 

Narda 

3044-20 

40. 

20  .ib  Attenuator 

Narda 

737-20 

41  . 

Bias  1 ox 

HAC 

42. 

lest  Oscillator 

H-P 

65  LA 

43. 

Signal  Generator 

H-P 

618B 

44. 

Wave  Analyzer 

H-P 

302A 

45. 

Wave  Analyzer 

H-P 

310A 

46. 

Di scrimina tor /Detector 

47  . 

Line  Stretcher 

General  Radio 

48. 

DC  Pow-  r Supply 

Lamda 

LK343FM 

4’  . 

Control  Box 

ilAC 

30. 

Digital  Voltmeter 

Fa irch i Id 

7000-OPT- 1 

51. 

Osc i 1 lo=cope 

Tektronix 

53LA 

32. 

Current  Probe 

Tektronix 

P6042 

53. 

D 1a  1 X-Y  Record'  r 

H-P 

1 J6A 

33. 

5". 
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Make  (or  Equiv.) 

Model 

1. 

Signal  Generator 

Polarad 

1207 

2. 

Frequency  Meter 

Hewlett-Packard 

H532A 

3. 

10  db  Directional  Coupler 

Narda 

3044B-10 

4. 

Thermistor  Mount  (2) 

Hewlett-Packard 

478A 

5. 

Power  Muter  (2) 

Hewlett-Packard 

432A 

6. 

6 db  Attenuator 

Narda 

777C 

7. 

20  db  Directional  Coupler 

Narda 

22580 

8. 

Load 

Narda 

376NM 

9. 

10  db  Attenuator 

Narda 

777C 

10. 

Low  Pass  Filter 

Narda 

LA-80N 

11. 

3 db  Attenuator 

Narda 

7776 

12  . 

DC  Power  Supply 

Lamda 

UC343A 

13. 

Digital  Voltmeter 

Fairchild 
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Lise 

of  Equipment 

Make  (or  Equiv.) 

Model 

1. 

Sweep  Oscillator 

Hewlett-Packard 

8690B 

2 . 

10  db  Directional  Coupler  (2) 

Narda 

3044B-10 

3. 

Modulator 

Hewlett-Packard 

8734A 

4 . 

Leveler  Amplifier 

Hewlett-Packard 

840 1A 

5. 

Thermistor  Mount  (3) 

Hewlett-Packard 

478A 

6. 

Power  Meter 

Hewlett-Packard 

43  IB 

j 

7. 

Frequency  Meter 

Hewle 1 1- Packard 

532A 

8. 

Variable  Attenuator 

Sanders 

1 

9. 

Bolometer 

Hewle  tt -Packard 

477B 

10. 

Power  Meter 

Hewle  tt- Packard 

430C 

11. 

20  db  Coupler  (2) 

Narda 

3045-20 

12. 

40W  Termination  (2) 

Microlab 

TD-5NM  1 

13. 

10  db  Attenuator 

Narda 

777C-10 

14. 

6 db  Attenuator 

Narda 

777C-6  ! 

15. 

Low  Pass  Filter  (2) 

Microlab/FXR 

LA-80N 

16. 

Power  Meter  (2) 

Hewlett-Packard 

432A 

17. 

X- ’{  Recorder 

Hewlett-Packard 

7035B 
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Typical  cathode  activity  curve  showing  line  drawn 
tangent  to  the  a lope  of  the  por tion • prior  to  the  knee 
(A),  line  drawn  tangent  to  the  slope  of  the  portion  after 
the  knee  fB)  point  of  interaction  of  tangents  (C) , and 
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I'ABA.  It 

TEST  DESIGNATION 

SPEC 

LIMITS 

DATA 

i 

, 

MINIMUM 

— r 

MAXIMUM 

q-tP 

•o' 

rV33y 

( 

4.1 

CATHODE  ACTIVITY,  SECONDS 

15.0 

1 

ISO 

13.3 

n-i 

t 

4.2 

STABILITY 

1 

v/ 

1 

4.3 

COMMAND  SLONAL 

1 

\ 

4.4 

INRUSH  CURRENT 

1 

I 

a) 

INTEGRAL  >J.ss,  t=5insec,  ma-sec 

1 30 

61 

°i.r 

12.0 

b) 

INTEGRAL  > Jr, s AT  ON  COMMAND,  t=3mscc 

3.7 

llo 

l.fr 

I.H 

» 

1 

c) 

l >Iss  PRIOR  TO  II.  V.,  AMPS 

1 

15 

So 

3.o 

2* 

d) 

I Mss  AT  APPLICATION  OF  II. V. 

1 25 

/O.o 

n.o 

l/.O 

l 

c) 

HIGH  VOLTAGE  TURN-ON  TIME  DELAY,  sec 

60 

| 120 

</<* 

rsT 

9/ 

1 

0 

I > I s , i ---- 5ms c c AFTER  11 . V . , AMPS 

l • 75 

.So 

.So 

o 

l 

g) 

I WITHIN  '.37,  lss  + > 100msec 

1 

1 

4.5 

INPUT  AND  OUTPUT  REFLECTION,  VSWR 

1 

1 

i 

a) 

OUTPUT  (HOT) 

1 

2.0:1 

/.9*/ 

1.92 

A <61 

t 

b) 

OUTPUT  (COLD) 

1 1.5:1 

1.2? 

1.29 

lli 

O 

INPUT  (COLD) 

1.25:1 

1.13 

i.*r 

lot/ 

I 

‘0 

INPUT  (HOT) 

1 1.25:1 

1. 13 

i.rf 

113 

1 

4.6 

«) 

SATURATED  POWER  OUTPUT 

TELL ME  1 KV  VOLTAGES 

1)  INPUT  CURRENT  TI.M  V 

1 

i 

i.m 

l.lroi' 

1. 

2)  CATHODE  CURRENT  TI.M  V 

1 

3 .931 

2.99o 

?.*r 

1 

3)  IIKAlEK  VOLTAGE  TI.M  V 

1 

VS«3 

t/.osH 

H.o*4 

| 

4)  IIEI.IX  CURRENT  TI.M  V 

1 

.S*o 

.Ooj 

.609 

5)  CATHODE  VOLTAGE  TI.M  V 

1 

7.0  f 2 

I'll 

1 

b) 

' Pq  ( SAT . \ dBm 

43 

l 

V3-32 

H3I3 

1/3.1 

1 

O 

C.  ( SAT . \ dB 

45 

43 

1 

V63 

VC  9* 

•n.f 

1 

D-3 

. 

1 

1 

HOUR 


S/N 


PACK  2 OK  J 


I'liC 
'•AKA  # 


TKSX  DCS  IGNAT ION 


satukatkd  powor  output  and  input 

POWKR  VS.  INPUT  VOLTAGE 

Vin  = 2T  • ,5V  DC 
U P (SAT.),  dBm 

2)  C (SAT.),  dB 

3)  1 in  , AMPS 

A)  Pin  (DC),  WATTS 

V in  --  33  i . 3V  DC 

1)  P0  (SAT.),  dBm  . 

2)  C (SAT.),  dB 

3)  I in  , AMPS 
A)  Pin  (DC),  WATTS 

SATIIKATKD  POUCH  OUTPUT  VARIATION 

Pn  (SAT.)  VARIATION  , dB 

CATN  1-T.A  I ni-.sS 

NOMINA!,  1.NITT  VOI.TACC 
Vin  - 23  1 . 5V  DC 
Vin  = 33  i ,3V  DC 

SMAI.J,  SIGNAL  CAIN  AND  CAIN  CCATNKSS 


SPCC  1,1  M l I S 

MINIMUM  MAXIMUM 


SV331\  HC  ( 


•1) 

Css 

, dB 

1>) 

C (V 

O)  , 

dB 

C) 

Css , 

V i n 

2 3 

' . 5V 

oc  , 

dB 

<l) 

0 (V 

ir), 

V i n 

23  1 

. 5 V 

DC, 

<') 

Css, 

Vin 

33 

. 3 V 

DC, 

dB 

f) 

G (V 

•u), 

Vin 

= 33  • 

. 5V 

DC, 

LI 

CA  1 N 

SI.OI 

'•  , 

dB/Mhz 

a) 

Vin 

- 2 3 

' . 3 V 

DC 

D 

Css 

) 

l 10 

1., 

2) 

Os: 

1 

1 V 

3) 

(Is:; 

1 

1 

i 

l>) 

Vin 

' . 3V 

DC 

1) 

i ; : ; .* 

1 

1 , 

2) 

( : • . • 

1 

1 10 

1 ; 

3) 

(is. 

1 

1 

. * O 

'a 

«0 

Vin 

- 33 

' . 5V 

DC 

1) 

1 

1 1 ° 

1, 

2) 

1 

. 1 <’ 

1 _ 

3) 

Css 

I 

1 

, l" 

3 

f A 

12 

NO  IS 

■;  mc 

1 hi: 

•>) 

, dB 

(0.25 


'0.33 


ji 

' 0.35 


0.020 
0.03  5 
O.U3  5 


0.02(1 

0.035 

0.035 


0.020 
0.035 
0 . 03  3 


Vi?2  93  / 

V6  3o  v?.r 

9/V3  *f./7? 
IS-WlLof  ^.6 

93  |w3  /3  «/3-/ 

w iVC.y*^ 

2 ‘W,  2.937  2.  93 
96./6Z'9£.92/  Cft.j 


to. If  Zo.if  \±o.ll\ 


^ i ^ 
^ ^ 


53.73  sH.or  sHi 

±0.10  to.li"  ±0-1 
53.73  sHof  i-v. 3 
±0.10  .S o.lS"  So.  z 

53.73  ; sn.or  gu.  3 
±0.10  j +■ o.lf  ±0.2 


0.006  \o.0o9  o-OaS" 
O.OOH  j 0.00?  0.009 

0.006  jo.oor  o.oo3 

0.006  0.00Y  o.oof 
o.ooVj  0.009  0.009 
0.006  j 0.009  a 00 3 

0.006  \o.oor  0.00 f 
o. 00H  ; o.  009  0.009 
O.oof*  O.  oof  0.003 


1*6  o 1 ZfcO.Zk 


PACK  3 OK  3 


i'KC 

AHA  # 

TEST  DKS  1 ('.NATION 

4.13 

INTERMODUUVr  ION  DISTORTION 

«) 

I.M.  DISTORTION  2dB  ABOVE  P (SAT. 
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IIM/II4 O 333V 


/ 

/ 

40  333V 

/ 

/ 

30  333V 

/ 

/ 

30  333V 

/ 

/ 

30  333V 

Opt  Ik  4 0 333V 

/ 

/ 

30  333V 

1 

1 

30  333V 

(“«P)  lfULTO  H'i'Od  (KIT-aniXT 

D-32 


Car)  nivo  iwois  ttvhs 


DATA  SHEET  NO.  USB  200350-400  REV. 


• r cpfc. 


tap)  S9cn  (©iuhsni 


DATA  SHEET  NO.  USB:0U350-400  REV. 


/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  M33M 
/ / dO  X33M 
/ / dO  H33M 
/ / dO  X33M 
/ / dO  M33M 
/ / dO  X33M 
/ / dO  X33M 

/ / dO  X33M 
/ / dO  X33M 

/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 

/ / dO  X33M 
/ / dO  X33W 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 

I / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 

/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 

/ / dO  X33M 
/ / dO  X33M 
UAllHO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
/ / dO  X33M 
*«/tdO  X33M 
/ / dO  X33M 
/ / dO  X33M 


Vn 


1‘JWiO)  if), INI  • . Vs’ViSlS’:^  •'V(1  aOlYIlOLlX 


/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  »33M 
/ / JO  X33M 
/ / JO  M33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  M33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 

/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 

/ / JO  X33M 

/ / JO  X33M 

/ / JO  X33M 
/ / JO  X33M 

I / JO  X33M 
/ / JO  X33M 

/ / JO  X33M 

/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 

/ / JO  X33M 
/ / JO  X33W 
/ / JO  X33M 
/ / JO  X33M 

/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
Uhl /I  JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
/ / JO  X33M 
H«tl  fcJO  X33M 
/ / JO  X33M 
/ / JO  X33M 


1 : \ r."il.'\ 


HUGHES  ELECTRON  DYNAMICS  DIVISION 


SERIAL  NO  LXzl 


'•  \LiZlb*0' 


dO 

/ / dO 

'•J  | U/ir/£  JO 


\ti  m,  jo 


I / / JO 


II  JO 

/ / JO 


jz/  ?/5  JO 
j / / JO 
/ / JO 

I I JO 
I I JO 

Li  ii + jo 


A/ll/t  JO 


/ I JO 
/ / JO 

Li?rr.  JO 


I ‘flltITI  JO 
1 / / JO 


?/  fit/ JO 


1 ViUtO/  JO 


tA~ j — I 


1‘jnot  jo 


• «r  4 to  ••«• 


BENCH  FUNCTIONAL  TEST  DATA 


J IlG M LEVEL  LLFE  TEST  PIJYN  AND  PKQCEIHJR E 
SPEC:  LTPB  200350-400 

_JUiRJAL_HCL  AT.  -2. 

PACK  1 OK  3 


PEG.  , 

AKA 

TEST  DESIGNATION 

SPEC  LIMITS 

DATA 

, 

MINIMUM  ' MAXIMUM 

o 

17762  1 

4.1 

CATHODE  ACTIVITY,  SECONDS 

v-n 

O 

20.1 

I r.7 

17.3 

4.2 

STABILITY 

1 

v/ 

S 

1 

,/ 

/ 

4.3 

COMMAND  SIGNAL 

1 

4.4 

INRUSH  CURRENT 

1 

«•>) 

INTEGRAL  Mss,  t=5inscc,  ma-sec 

1 30 

l*/S 

is-.o 

IS-.  3 

b) 

INTEGRAI.  > I ss  AT  ON  COMMAND,  t=3mscc 

3.7 

2.1 

1.  s" 

.6 

c) 

1 Mss  PRIOR  TO  II. V.,  AMPS 

1 

15 

7.0 

S~.o 

H.o 

<J) 

I >Iss  AT  APPLICATION  OK  II. V. 

1 25 

/v.r 

IC.O 

12. 0 

e) 

HIGH  VOLTAGE  TURN-ON  TIME  DELAY,  sec 

60  | 120 

°ll.o 

7o 

76 

f) 

I>Iss,  l- 5msec  AETER  11. V.,  AMPS 

1 -?5 

o.tiS 

O.oS' 

0 

8) 

I WITHIN  ' 37.  1 ss  > 1 OOmscc 

1 

✓ 

s/ 

4.5 

INPUT  AND  OUTPUT  REFLECTION,  VSWR 

1 

1 

a) 

OUTPUT  (HOT) 

1 

2.0: 1 

2.&r 

2.2./ 

7S 

b) 

OUTPUT  (GOLD) 

1 1.5:1 

/./r 

ur 

II* 

c) 

INPUT  (COLD) 

. 1.25:1 

IJ6> 

itf 

1.03 

‘1) 

INPUT  (HOT) 

1 1.25:1 

1.16 

i./r 

i.of 

4.6 

SATURATED  POWER  OUTPUT 

1 

•») 

TELEMETRY  VOLTAGES 

1)  INPUT  CURRENT  Tl.M  V 

1 

1.&SV 

7.060 

7.oV 

2)  CATHODE  CURRENT  Tl.M  V 

| 

}.tsr 

1.765 

*•*/ 

3)  HEATER  VOLTAGE  Tl.M  V 

VV*2 

H.tOo 

H.O* 

4)  HELIX  CURRENT  Tl.M  V 

| 

o.ntj 

. V7o 

.62 

5)  CATHODE  VOLTAGE  Tl.M  V 

1 

7.6FI 

7.67o 

7.07 

b) 

1 PQ  (SAT. \ dBm 

43  1 

Hi3o 

VI -to 

«-') 

G ( SAT . \ dB 

v-n 

oc 

‘16.77 

HO. Vo 

HS-H 

D-44 

1 

S/N 


PACK  2 OK  3 


I’KC 
mi  a yi 


, 4.11 


V\  ijI_UE  SilLNAXl.  ON 


SATURATE)  POWER  OUTPUT  AND  INPUT 
POWER  VS.  INPUT  VOLTAGE 

Vin  = 23  ' ,5V  DC 

1)  P (SAT.),  dBm 

2)  0 (SAP.),  dB 

3)  I in  , AMPS 

4)  Pin  (DC),  WATTS 

Vin  = 33  ' . 5V  DC 

1)  P(,  (SAT.),  dBm  . 

2)  C (SAT.),  dB 

3)  I in  , AMPS 

4)  Pin  (DC),  WATTS 

SATURATED  POWER  OUTPUT-  VARIATION 
PQ  (SAT.)  VARIATION  , dB 
CAIN  itatness 

NOMINAL  INPUT  VOLTAGE 
Vin  = 23  i.5V  DC 
Vin  = 33  ' . 3 V DC 

SMALL  SIGNAL  GAIN  AND  CAIN  FLATNESS 

Css  , dB 

C (Vnr)  , dB 

Css.  Vin  ~ 23  F . 5V  DC  , dB 
C (Vnr) , Vin  = 23  ' . 5V  DC,  dB 
Css,  Vin  33  . 5V  DC,  dB 

C (Vnr),  Vin  = 33  ' . 5V  DC,  dB 

CAIN  SLOPE  , dB/Mhz 

V in  - 23  1 . 5V  DC 

1)  Css  i t„ 

2)  Css  I in  ij 

3)  Css  j]  In  if 


SPEC  LIMITS 

MINIMUM  I MAXIMUM 


Vin  - .’!<  1 . 5V  DC 

1)  Css 

2)  Css 

3)  Css 


Vin  = 33  • 

1)  Css 

2)  Css 

3)  css 


NOISE  FIGURE 

N.F. , dB 


. 5V  DC 


1 I 1 " 


i . in 


i ,t  i n 


>i 

'0.35 

54 

' 0.35 
54 

' 0.35 


0.020 
0.03  5 
0.035 


0.020 

0.035 

0.035 


0.020 
0.035 
0.03  5 


DATA  

9.  I HOI 


Ui»o\ 

V3./* 

UZ2S 

48 

•rest 

V7V* 

vr.y 

103 

HO** 

H-oS 

HS.I2  • 

HH.&t't 

‘li-Z 

VI.  3o 

Ivi/o 

48 

HC-HJ  Hl.so 

HSH 

Z.Hll 

a.  r*r\ 

2. 

103 

HL.c*3  VV.rTi 

, 

*HH 

'.0.25 

to.  a 

i 

■to.it 

to.lt 

y 

: X 
i / 

y 

y 

S?.*1o  SHo * SH3 
’tu.ds  to.'io  to./y 
si. •to  SHor  rvj 
t o.  zy  , So.wp  t0.  is 
s’3-,fo  i S~S-3 

to.iS\to.Ho  z.fq 


O.o  I 0.02o  o.ooS 
O.003  o.ot3  o.ol 
0.003  o.oi 7 o.oot 

ao i o.ou  o.o4 r 
0 .oo3  i o>°'*  o.ol 
0.003  1 0.0/7  0 oo ^ 

O.OI  <0.090  6. 0*r 

0.003  \o.o>3  o.ol 
o.oo3  o.oi*  0.006 


TEST  DES IONATION 


SPEC  1. 1 MI'l'S 


INTERMOUUIjAT  ION 

DISTORTION 

«T) 

I.M.  DISTORTION 

2d  15  ABOVE 

P 

(SAT.) 

b) 

I.M.  DISTORTION 

3d  15  ABOVE 

P° 

(SAT.) 

c) 

I.M.  DISTORTION 

3(115  ABOVE 

P° 

o 

(SAT.) 

*>) 

4.18.  1 
■') 

4.18.2 
4.  18.3 


PHASE  SHUT,  FREQ.  F0, 

A f /A  l>0  , o/dB 

AM/ I’M  CONVERSION 

A l’i(rf)  ,°/dB 
at  +2d  |{ 
at  0<l B 
at  -2d  15 
at  - 3d  r. 
at  -4d|5 
at  -5d  15 
at  -Ad  15 
at  -7d  15 
at  -8dl5 

T 1 ME  DEI  AY  DISTORTION 
T.U. 

ANY  101111/  LINEAR  INTERVAL  , ns/Mhz 
T.1J. 

PARABOLIC  PORTION  OF  CURVE  , ns/Mhz2 

STABILITY  (MISMATCH) 

NO  P OTHER  THAN  INHERENT  NOISE 

SPUR  mils  OUTPUT 
COHERENT  COMPONENT'S 

PQ  (HARMONIC)  , dB 

SPURIOUS  OUTPUT 
I NCOIIEREN T COMPONENTS 

P (NON-HARMONIC) 

SPURIOUS  OUTPUT  (AM) 

SPURIOUS  OUTPUT  (PM) 


MINIMUM 


MAX  I MUM 


DATA 


®_J  mm 


45/30 


iO-2  lO.  3 10. 2 

22.fr  2/.%  n s 
2 fr/  2frV 

! 

20/3o  ^o  l%/iC 


3.5 

/.  t /r 

/.r 

3.5 

i.  7 /•  n 

/•  7 

3.5 

2.0  / .°t 

/.  y 

3.5 

2.0  1*1 

3.5 

2.0  2.1 

hi 

3.5 

20  j.2 

i.*i 

3.5 

7.0  3. 2 

2.0 

3.5 

It  7.  1 

7.0 

3.5 

/■S’  1.9 

f.r 

e XOoS" , o.ol  o.o\ 
0.00/  o.ool  o.oof 

y S s 

12.*}  i (3.o 


('0(1 15  BEI.cf.-J  FUNDAMENT/ I. 

o' 


y 

y 

y 

y 

D-46 


I 


r A < ; k 2 ok  3 


S/N 


i 'lit: 


4.7 


a) 


b) 


4.8 


a) 


4.9 


a) 

b) 

c) 


I 


.IK  JiLUJUvULNAXl  ON 


SATlIRAIT.l)  POWKR  OUTPUT  AND  INPUT 
POWER  VS.  INPUT  VOLTACK 

Vin  =23  i.3V  DC 

1)  P ^ (SAT.),  dBm 

2)  Cl(SAl. ),  dB 

3)  I in  , AMPS 

4)  Pin  (DC),  WATTS 

Vin  =33  i.5V  DC 
U Pc,  (SAT.),  dBm  • 

2)  C (SAT.),  dB 

3)  I in  , AMPS 

4)  Pin  (DC),  WATTS 

SATURATED  POWKR  OUTPUT'  VARIATION 
PQ  (SAT.)  VARIATION  , dB 
CAIN  ITAiNKSS 

NOMINAL  INPUT'  VOLT  ACL 
Vin  = 23  i . 3V  DC 
Vin  = 33  1 .3V  DC 


SPK.C  LI  Ml  TS 

MINIMUM  1 MAXIMUM 


43 
4 5 


43 

45 


4.10 

SMALI 

S ICNAI.  CAIN 

AND  CAl n 

1 LATMKSS 

| 

l 

a) 

Css  , 

dB 

49 

54 

t~3.io 

sic* 

Si  3 

b) 

C (V.ir),  dB 

'0.35 

'to  MS  To.io 

toJi 

c) 

Css. 

Vin  - 23  *■ . 5V 

DC  , 

dB 

49 

54 

silo 

si.or 

n-3 

‘1) 

C (V;ir),  Vin  = 23 

1 . 5V 

>c. 

dB 

• 0.35 

to.tr 

£0.90 

to-* 

o) 

Css. 

Vin  33  . 5 V 

DC, 

dB 

49 

54 

risto 

riot 

sv3 

f) 

C (Vnr),  Vin  = 33 

' . 5V 

dB 

'0.35 

to.  if 

to.iO 

£0* 

4.11 

CAIN 

SLOP!’.  , dB/Mhz 

a) 

Vin  = 

23  ' . 5V  DC 

1) 

Css 

i In 

0.020 

O.ol 

0.020 

0.00  S’ 

2) 

Css 

■ «» 

1 3 

0.03  5 

0.013 

0.01 

3) 

Css 

• 1 1> 

r4 

0.035 

o.o03 

o.o/7 

0.006 

b) 

Vin  -- 

.’!<  • . 3V  DC 

1) 

Css 

1 ) •" 

' •> 

0.020 

cxoi 

O.oi* 

o.o*r 

2) 

Css 

1 1 io 

0.033 

o.  oo3 

j O’0*} 

0.01 

3) 

Css 

1 7 In 

l4 

0.035 

o.eo? 

j o.o/7 

o.oot 

c) 

Vin  = 

33  • .5 V DC 

; 

1) 

Css 

f . In 

f2 

0.020 

O.oi 

0.0  to 

0.0  of 

2) 

Css 

f|  lo 

f3 

0.03  5 

O.003 

I o.o>3 

0.  ol 

3) 

Css 

1 L o 

f4 

0.035 

1 

o.ooS 

o.oti 

o.ooL 

4.12 

no  i si; 

KICURK 

1 

i 

a) 

•N.r.  , 

dB 

D-45 

1 ” 

2*.o 

1 

. 2*.o 

48 

103 

48 

103 

•0.25 


DATA 


mcj 


VJ.Jo 
VC-  97 
H.Hb 


y3./o 

not* 


SHkSi 


ir.itt  9y.ovj  0/^2 

*13.30  ivs •/©  iJ.tr 
ica  Ivv.vo  yj-y 
2.  <7//  I l.**nr  2.$rt 
9C.OCJ 


vr.y 


to.  12  TO.I3 


IS 

S 

s 


s 

i / 


to./t 

s 

s 

s 


HOI 


s 


test  dks  icnation 


4.13  INTERMODUIjAT ion  distortion 


a) 

I.H.  DISTORTION 

2d  15 

ABOVE  P 

(SAT.) 

b) 

I.M.  DISTORTION 

3d  15 

ABOVE  P° 

(SAT.) 

c) 

I.M.  DISTORTION 

3d  1}  A ROVE  P 

o 

(SAT.) 

4.14  PHASE  SHUT,  FREQ.  F , 
a/,'APu  , o/dB 

4.15  AM/PM  CONVERSION 


A Pi(rf)  ,°/dB 

a)  at  +2d|} 

I))  at  0<l R 

t)  at  -2d  1} 

cl)  at  -3d r. 

c)  at  -4d  15 

f)  at  -5dl5 

p.)  at  -(id  15 

h)  at  -7d  15 

i)  at  -8d  15 

4.14  TIME  DEI AY  DISTORTION 

a)  T.D. 

ANY  10MII/  I. INEAR  INTERVAL  , ns/Mhz 
l>)  T.D. 

PARABOLIC  PORTION  OF  CURVE  , ns/Mhz2 

4.17  STABILITY  (MISMATCH) 

a)  NO  P OTHER  THAN  INHERENT  NOISE 

4.18  SPURIOUS  OUTPUT 

COHERENT  COMPONENT'S 

a)  Pq  (HARMONIC)  , dB 

4.18.1  SPURIOUS  OUTPUT 

I NCOIIKKEN  I'  COMPONENTS 

a)  p (NON-HARMONIC) 

o ' 

4.18.2  SPURIOUS  OUTPUT  (AM) 

4.18.3  SPURIOUS  OUTPUT  (PM) 


SPEC  I.IMITS 


D-46 


I 


D-50 


CUSTOMER  TEST  DATA  SHEET 


D-51 


AD-A053  739 


UNCLASSIFIED 


HUGHES  AIRCRAFT  CO  TORRANCE  CALIF  ELECTRON  DYNAMICS  DIV  F/O  9/1 
DEFENSE  SATELLITE  COMMUNICATIONS  SYSTEM  TRAVELING  WAVE  TUBE  AMP— ETC(U) 
FEB  78  ML  KAHN  F04701-74-C-0542 


£>ce%  ,w r '>rLtt?i c>\TiOK 


D-54 


i jccj  ucr  s rt<>fn-*Ticu  ~>n< r 


DOES  NOT  MEET  SPECIFICATIOW  LIMITS 


HUGHES  MLKCTNON  DYNAMIC*  DIVISION  DATA  SHEET  WO.  PSjUjfojg-Afig REV. 


OATA  SHEET 


■■  * DATA  SHEET  NO.  DSB200350-400  rev. 

HUGHES  ELECTRON  DYNAMICS  DIVISION  B200350~l 71 

...  .....  .«•. ............. ...  .... model  no  R?.<n»gn-i22  serial  no.  _ 


DATA  SHEET  NO.  DSB20035Q-400  REV. 


/ / 30  X33M 

U Z / b 40  X33M 
/ / 30  X33M 

/ / 30  333/3 

/ / 30  333M 

/ / 30  333M 

LIltIL  30  333M 
/ / 30  333M 
/ / 30  333M 
/ / 30  333M 
U 1 1 (j  40  333M 
/ / 30  333M 
1/40  333M 
i/0// 9 30  333M 
/ / 30  333M 

/ / 30  333M 
/ / 30  333M 

/ / 30  333M 
HVS40  333M 
/ / 30  333M 

/ / 30  333M 
/ / 30  333M 
/ / 30  333M 

|//  I /*  30  333M 
/ / 30  333M 

/ / 30  333M 

i/ll/C  30  333M 
/ / 30  333M 

/ / 30  333M 

/ / 30  333M 

/ / 30  333M 

i/V/r  30  333M 
/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 
91 1 fit,  40  X33M 
/ / 30  X33M 
/ / 30  X33M 

/ / 30  X33M 

US lt/4 O X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 

hi  not  40  X33M 
/ / 30  X33M 

7tS/l0i  40  X33M 
/ / 30  X33M 

/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
?/P//4  30  X33M 


(snow  aovnoA  Asxawmi  j/aaano  aaoHivo 


63 


/ / 30  M3M 

HZ  / b iO  X33M 
/ / 30  X33M 

/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
iltil  630  X33M 
/ / 30  X33M 
/ / 30  X33M 

/ / 30  X33M 
61  IIC  *0  X33M 
/ / 30  X33M 
/ / 30  X33M 
610117  30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 

UVS* O X33M 

/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 

in  H,i 0 X33M 

/ / 30  X33K 
/ / 30  X33M 

Lllllli O X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
Lit  IZ  30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
9lltlil  30  X33M 
/ / 30  X33M 
/ I 30  X33M 
/ / 30  X33M 
7/MHO  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
7lM»  30  X33M 
/ / 30  X33M 
90/10/ i O X33M 
/ / 30  X33M 
/ / 30  X33M 
I / 30  X33M 
/ / 30  X33M 
710/16  30  X33M 


ISTICVU  3DV11QA  «UaeT3i  DVITOA  HHV3H 


CUSTOMER  TEST  DATA  SHEET 


/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  M33M 

/ 

/ 

40  X33M 

/ 

1 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 
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/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 


/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 
/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 

/ / 30  X33M 
/ / 30  X33M 

/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 
/ / 30  X33M 

/ / 30  X33M 
/ / 30  X33M 

4/  hill  30  X33M 
/ / 30  X33M 

/ / 30  X33M 
/ / 30  X33M 

/ / 30  X33M 

i loti  1,40  X33M 
/ / 30  X33M 
/ / 30  X33M 


(90NCO3SJ  3HNX  JU.IAU0V  adOHLYO 


REV. 


TWT  has  2708  hours  prior  to  start  of  life  test. 


BENCH  FUNCTIONAL  TEST  DATA 

j i j.( ; n le y el  l.lke~~tks t plan  "and  procedure 
SPEC:  LTPB  200350-400 

_ S.LR1AL_NCL  12-3 
PACK  1 OK  3 


PKC. 

APIA  # 

’IK ST  DES IGNAT  ION 

SPEC  LIMITS  j 

— 

DATA 

, 

HR 

O 

mu  Isvwif 

HOUR 

4.1 

CATIIODK  ACTIVITY,  SECONDS 

i — ■ — - 

15.0 

14.  S’ 

i 

IH.J 

146 

4.2 

STABILITY 

1 

4.3 

COMMAND  SIGNAL 

1 

1 

iS 

4.4 

INRUSH  CURRENT 

1 

a) 

INTEGRAL  Mss,  t= 5msec,  raa-sec 

1 30 

13.0 

n.e 

b) 

INTEGRAL  Mss  AT  ON  COMMAND,  t=3mscc 

3.7 

1 

h C 

1.9 

O 

l > Iss  PRIOR  TO  II.  V.,  AMPS 

1 

15 

S.o 

m 

d) 

I Mss  AT  APPLICATION  OF  II. V. 

1 25 

h.i 

■ 

c) 

HIGH  VOLTAGE  TURN-ON  TIME  DELAY > sec 

60  | 120 

Q 

H 

f) 

I > Iss,  L-~ 5ms cc  AFT  ER  II.  V.,  AMPS 

1 -?5 

o.r 

HI 

8) 

I WITHIN  '37.  Iss  T > 100msec 

✓ 

4.5 

INPUT  AND  OUTPUT  REFLECTION,  VSWR 

1 

1 

<i) 

OUTPUT  (HOT) 

1 

2.0:1 

/.V7 

/.w 

h\  2 

b) 

OUTPUT'  (COLD) 

1 1.5:1 

lit 

/./? 

hit 

o 

INPUT'  ((.OLD) 

. 1.25:1 

1*0 

ho  7 

h *2 

d) 

INPUT  (HOT) 

1 1.25:1 

12  O 

/.o? 

1-2 1 

U . 0 

SATURATED  POWER  OUTPUT 

| 

«•') 

TEI.KMFT  U V VOLT  AGES 

1)  INPUT  CURRENT  TLU  V 

1 

l.t*C 

/.%a# 

i.ffil 

2)  CA'IIIODE  CURRENT  TEN  V 

| 

2. *4 3 

2.»5T» 

3W 

3)  HEATER  VOLTAGE  TLM  V 

t/.osi 

V.ov* 

4)  III:  1. 1 a CURRENT  TLM  V 

1 

o.iiz 

O.S*7 

5)  CATIIoim;  VOLTAGE  TLM  V 

1 

2.  006 

2.7 to 

2.7*t 

b) 

• 1’  (SAT.;  dBm 

43  [ 

HS.Z 

yr.tf 

Hho 

o 

G ( SA y.\  dB 

45  48 

1 

V7.S* 

•4*3* 

H*-9 

D-84 

1 

1 

I 

PACK  2 OK  3 


Ii;s;il_!2iis..U:NAXi.L>N 


4.7 


a) 


b) 


A .8 


*i) 

4.9 

•i) 

»>) 

O 

4.10 


b) 

c) 

d) 
<>) 
f) 


4.11 


«i) 


b) 


4.12 

•>) 


satukat  i:d  powkr  output  and  input 
POWKR  VS.  INPUT  VOLTAGK 

V in  = 23  ' . 5V  DC 

1)  P i (SAT.),  dBm 

2)  i;1  (SAT . ) , dB 

3)  I in  , AMPS 

4)  pin  (DC),  WATTS 

V in  = 33  i.  . 5V  DC 

1)  P0  (SAT.),  dBm  • 

2)  0 (SAT.),  dB 

3)  [ in  , AMPS 

4)  Pin  (DC),  WATTS 

SATURATED  POWKR  OUTPUT  VARIATION 
Pq  (SAT.)  VARIATION  , dB 
CAIN  IT  A 'INKS  S 

NOMINAL  INPUT'  VOI.TACK 
Vin  = 23  ' . 5 V DC 
Vin  = 33  * . 5V  DC 

SMALL  SICNAI,  CAIN  AND  CAIN  FLATNESS 

Css  , dB 

C (Vnr)  , dB 

Css,  Vin  23  ' . 4V  DC  , dB 
C (Vnr) , Vin  = 23  ' . 3V  DC,  dB 
Css,  Vin  33  . 5V  DC,  dB 

G (Vnr),  vin  = 33  • . 5V  DC,  dB 


CAIN 

si, on: 

, dB/Mhz 

Vin  = 

?.  .)  * 

. 5V  DC 

1) 

Cii  s 

i , 

2) 

1 

3) 

On:; 

1 

'2 

Vin 

.'S  ' 

. :>v  dc 

1) 

i , 

2) 

■ 

3) 

Cf«s 

*1 

V in  = 

33  ‘ 

. 5V  DC 

1) 

(»;>s 

1 , 

2) 

( s s 

r 

3) 

Css 

<•! 

NlHSK  FICIKE 

*N.F.  , dB 


SPKC  LIMITS 

DATA 

MINIMUM 

MAXIMUM 

O j 

1 79/3 

59211 

HO 

I 

1 

43 

j 

91.7  j 

H3.2T 

9 30 

43  | 

48 

Wl.s- 

9*.» 

*/a/6 

4.  26  t 

1 

103 

i 

76.7  fr 

43  | 

V J 2 

9125 

93-0 

45 

48 

! 

9K.3S 

U*t 

1 

2*113  i 

2 97/ 

2.793 

1 

103 

7 *.kA  7fr<*3 

j 

i 

1 0.25 

to.  21 

to./S’ 

io.ir 

49 

34 

S9.b3 

55.0 

55.  0 

'0.35 

to.os 

±0.10 

So.  10 

49 

54 

S*ib3 

SS-.o 

5S.7 

1 0.35 

tv.of 

S O.IO 

So  Jo 

49 

54 

S-V.63 

1 ss-o 

S-5-? 

(0.35 

i o.or 

! ± 0.10 

So. to 

1 0.020 

O.oo3 

0.00H 

0.0*5" 

1 0 . 03  5 

0.006 

|o.  ocq 

o.ool  t 

0.03  5 

o.ool 

1 0. ool 

0.  o*i6 

0.020 

o.oo3 

O.ool 

*.o*f 

t 

0.0(4 

o.ooL 

O.ool 

0006 

0.035 

0.00/ 

0.  oo't 

1 

* *.0*26 

0.020 

O.003 

'0.001 

o.ooi 

0.03  5 

C.00U 

0.  00  r! 

' o.voto 

^ 0.035 

O.ool 

0.00* 

1 0.00  9 

i 

7*1 

1 lire 

1 

PEC 
M<A  // 


4.18.1 


4 .18.2 


4.  18.  3 


TEST  DESICCATION 


INTER  Ml IDUIAT  ION  1)  1 STOUT  ION 

I.M.  DISTORTION  2d|!  ABOVE  P (SAT.) 
l.M.  DISTORTION  3clH  ABOVE  P°  (SAT.) 
I.M.  DISTORTION  3<lli  A l«)VE  P°  (SAT.) 

PHASE  SHUT,  FREQ , F . 


a//AP0  , o/dB 


am/pm  conversion 


A p i ( r 1 ) ,°/dB 

;il  +2d  15 

at  ()H I’. 

at  -2d li 

at  -3d i; 

at  -4 dp, 

at  -5<l ii 

at.  -Del li 

at  - 7d r. 

at  -8<1 1! 

TIME  DEI AY  DISTORTION 
T.l). 

ANY  10MII/  I,  I NEAR  INTERVAI.  , ns/Mhz 
T.l). 

PARAP.OEIC  PORTION  OF  CURVE  , ns/Mhz2 

STAl5ll.LT  Y (MISMATCH) 

NO  P OTHER  THAN  INHERENT  NOISE 

spur  ions  OUTPUT 
COHERENT  COMPONENT’S 

1’0  (HARMONIC)  , dB 

SPURIOUS  OUTPUT 
i NCPHERi::; t components 

P ( E'ON- HARMON  IC) 

( I 

SPURIOUS  OUTPUT  (AM) 

SPURIOUS  (II  IT  PUT  (PIP) 


PACE  J OF  ;) 


SPEOJ.IMITS 
MINIMUM  | MAXIMUM 


° 3 s</xxn  now 


to.  S’  /<?.»  y.y 
2/6  25.0  12.0 

Z 1.S  30.0  %0. 2 


°Ol  .0.0/  o.OI  j 

I 

I 

0.00 1 O.Oot  O-OOf  j 

. ! 

yS  ' S j 


ICO  I3.fc>1 


<•«).!  15  I’.EEt  N FUNDAMENT  . 5 I, 

s s y 


I 


DATA  SHEET  NO.  DSB2Q035Q-<.00  WEV 


CUSTOMER  TEST  DATA  SHEET 


D-88 


HUGHES  tLSCTNON  DYNAMICS  DIVISION 


moa  iaiAi  un *, 


I |»»UT  VOLTAGE.  E,(JAT).  TUG  t,  TOTAL  ACCUMULATED  HOURsj  18400 


° r-4  vD  I VO  I 00  I rn  O © 

>n  I m I ml  n I ml  r^l  ml  — i 


DATA  *41(1  NO. 


• DUES  NOT  MEET  SPECIFICATION  LIMITS 


'■cor  of  snancAT'cv  t-imr 


vO 

Oo 

<r> 

CO 

r^ 

i 

| 

E 

1 

BA 

oo 

to 

S£3ol 

vfl 

CJ 

v0 

a 

N 

o 

xfl 

CM 

E 

| 

B 

| 

+ 
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Is 

l 

'1 

dP 
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B ^ 

!« 

5 ° 
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V* 

£ 

X 

fc 

s 

v, 

0 

* 

<T 

Oo 

xO 

•s 

a 

5 

V 

sO 

!>r 

V 

"N. 

'V1 

l 

3 

*| 

VJ 

N 

6> 

vC 

Oc 

tr 

V) 

o 

:* 

cJ 

r» 

cm 

m 

w 

$ 

co 

y> 

Vo 

5 

1 

xC 

CM 

| 

1 

•2- 

0. 

? 

vc 

9k 

3 

i 

E 

E 

V 

VI 

"S 

1 

i 

d 

VJ 

9 

1 

JO 

in 

CO 

i 

1 

K 

| 

c: 

*** 

V 

0 

60 

V. 

N 

n 

#v 

'I 

1 

| 

i 

cv 

to 

\J> 

^0 

<Vi 

| 

I 

B 

i 

xO 

«T 

n 

$5 

s 

£ 

<n 

l» 

0 

* 

0 

to 

xO 

** 

"1 

0 

£ 

0 

n 

XI 

1 

X* 

s 

1 

| 

xi 

«5 

cJ 

N 

60 

(O 

Oo 

r-j 

1 

B 

•3- 

Ifl 

(VI 

(*» 

ro 

:r 

v> 

*o 

CO 
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l 

1 

•2 

al 
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N 0 

<V) 

o 

oo 

oo 

ro 

o 

^3r 

B 

N 

in 

CM 

on 

ro 

a 

CO 

M 

VC 

U7 

*T 

Cvj 

r' 

7. 

cJ 

rn 

o 

T 

«~ 

V 

0- 

2 

a 

2 

to 

-*«. 

m 

$ 

& 

"T 

0» 

m 

in 

O 

2 

to 

• 

<\J 

V# 

(M 

ro 

m 

#_ 

ir> 

in 

00 

(O 

vD 

£T“ 

fO 

(VI 

<r 

•y 

CVJ 

* 

o 

ro 

? 

2 

(L 

5 

if? 

to 

r 

in 

00 

to 

o 

Zl~ 

? 

rvj 

¥ 

* 

cv 

in' 

in 

o 

ro 

vD 

»n 

o 

tol 

| 

* 

o 

VA 

«S> 

rv» 

o 

? 

-V. 

<r 

to 

to> 

M? 

o 

:r 

1 

ro 

& 

csi 

m 

(vi 

J- 

♦ 

o 

in 

lO 

On 

on 

vc 

o 

in 

oJ 

vO 

TT 

CM 

&» 

rn 

i 

$ 

u> 

rsJ 

O* 

& 

m 

0°. 

to> 

o 

j 

In 

m 

r- 

in 

CM 

rA 

ro 

3- 

oo 

vn 

in 

o 

vfl 

*• 

o 

in 

S 

r1- 

"2 

Q. 

2 

UNITS 

B 

B 

E 

E 

B 

i 

C 

« 

(A 

z 

z 

o 

(A 

z 

z 

o 

U 

fl 

B 

LIMITS 

3 

s 

1 

B 

B 

B 

fl 

B 

in 

B 

B 

B 

B 

fl 

B 

C 

B 

B 

B 

B 

E 

Os 

B 

B 

1 

fl 

IN 

U 

< 

S’ 
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U 

ti 

- 

s 

-M 

o 

> 

► 

a 

fc 

a 

Mi 

s 

a 

ac 

3 

o 

UJ 

$ 

2 

0 

1 

IM 

-J 

Mi 

* 

« 

« 

9 

M 

IM 

a 

3 

5 

IM 

s 

o 

> 

► 

ac 

t 

a 

IM 

IM 

»- 

IM 

O 

< 

►- 

O 

> 

< 

s 

3 

< 

§ 

► 

oe 

fc 

a 

IM 

■ a 

K 

« 

9 

u 

K 

2 

3 

IM 

o 

< 

►- 

o 

> 

>• 

oc 

1- 

a 

2 

IM 

t- 

IM 

s 

H- 

o 

> 

IM 

o 

s 

5 

S 

rS 

w 

< 

oc 

s 

^9 

d 
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•M 

i 

-• 
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1 

• 

d 

« 

«k 

£ 

V) 

o 

* 

s 

& 

§ 

1 

5 
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S' 

a 

< 

U 

s 

■c 

0 

1 

IM 

5 
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0 

u 
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< 

£ 

vs 

IM 

a 

a 
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5 

3 
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5 

IM 

0 

1 

1 
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»• 

< 

a 

a 

0 

P 

< 
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3 

a 

IM 

1 

a 
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1 

M 

r 

o 

a 

& 

IM 

> 

HI 

f 

S 

& 

O 

D-99 


DATA  SHEET  NO.  DSB300350-400 


D-100 


£ */£> 


/ / 40  HIM 

iltl  bi 0 H1M 
/ / 40  HU 

/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
UbtHiO  HU 
/ / 40  X3a* 

/ / 40  X33M 
/ / 40  Xa3M 
4/  //£  40  HU 
II  40  X33M 
/ I 40  xasM 
4/W/9  40  X33M 
/ / 40  x33*» 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
1.1115*0  433M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  M33M 
/ / 40  X33M 
i ill  /*  40  X33M 
/ / 40  X33M 
/ / 40  X33M 
illllZ  40  X33M 
/ / 40  X33M 
/ / 40  X44M 
/ / 40  X33M 
/ / 40  X33M 
Il+ITIO  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33*» 
/ / 40  X33M 
40  HU 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
V Ht HO  HU 
/ / 40  X33M 

I I M HU 

II  40  HU 
/ / 40  HU 

llitlOltO  HU 
/ / 40  HU 
%f/*/  40  HU 
/ / 40  HU 
/ / 40  X33M 
/ / 40  HU 
/ I 40  XflM 


*/<?//£  40 


(sxkm)  amiiOA  maem  ikmxtd  mau 


12 
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/ 

/ 

40  X33M 

/ 

/ 
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/ 

/ 
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/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

1 

40  X33M 

/ 

1 

40  X33M 

/ 

1 

40  X33M 

/ 

1 

40  X33M 

/ 

/ 

40  X33M 

/ 

1 
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/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 
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/ 
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/ 

/ 
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/ 
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/ 

/ 

40  X33W 

/ 

/ 

40  X33M 
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/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 
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40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 
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/ 

/ 
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/ 

/ 
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/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

it  hi  mo  xaiM 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

4A*7fc  40  X33M 

/ 

/ 

40  X33M 

/ 

/ 

40  X33M 

»■  •“!  ci 

(S11QA)  XJV110A  AH13-OT31  IX31WD  J/UN1 


I 
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CUSTOMER  TEST  DATA  SHEET 


CUSTOMER  TEST  DATA  SHEET 


±4 


X 

o 

D 

X 
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_ / 

/ 
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/ 

1 

JO  J33M 

/ 

1 

JO  »33M 

/ 

/ 
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/ 

/ 
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/ 

/ 

JO  J33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  »33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  »33M 

/ 

/ 

JO  U33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  *33M 

/ 

/ 

JO  »33M 

/ 

/ 

JO  *33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  X33M 

/ 

/ 
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/ 

/ 

JO  X33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  J33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  M33M 

/ 

/ 

JO  X33M 

' / 

/ 

JO  *33* 

/ 

/ 

JO  *33«» 

/ 

/ 

JO  X33M 

/ 

/ 

JO  *33M 

/ 

/ 

JO  »33M 

/ 

/ 

JO  X33M 

/ 

/ 

JO  X33M 

Uhl  II*  0 X33M 


1 

/ 

JO  «3M 

/ 

/ 

JO  X33M 

1 

/ 

JO  X33M 

1 

/ 

JO  J33M 

]*/<*/*  dO  *33M 

/ 

/ 

JO  X33M 

/ 

/ 
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(S1T0A)  aavna\  m3K31H  INJimnD  300KLVD 


CUSTOMER  TEST  DATA  SHEET 

1 SPEC  NO. 

HIGH  LEVEL  LIFE  TEST  PLAN  $ PROCEDURE LTPB200350-4Q0 


/ / 40  X33M 

tJtlb  40  X33M 
/ / 40  X33M 

/ / 40  X33M 

/ / 40  X33M 
/ / 40  X33M 

C/sr/6  40  X33M 
/ / 40  X33M 
/ / 40  X33M 

/ / 40  X33M 
4/  / /£  40  X33M 
/ / 40  X33M 
/ / 40  X33M 
4/0// 9 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
U US  40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
£/  I / V 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
U ll/t  40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 

L!  +11  40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
?//f/f/40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
9/  f/ft  40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
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ELECTRON  DYNAMICS  DIVISION 
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/ / 

JO 

M33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

i / 

JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

/ i 

JO 

X33M 

/ / 

JO 

M33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

hill  JO 

X33M 

/ 1 

40 

X33M 

1 / 

40 

X33M 

/ / 

40 

X33M 

/ / 

40 

X33M 

C/*E/t>  JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

4/  z/fa  JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

/ / 

JO 

X33M 

HhZlC  JO 

X33M 

/ / 

JO 

X33M 

/ / 

40  M33M 
tu*a  OH 

/ / 

No 

JO  M33M 

/ / 

JO 

X33W 

/ / 

JO 

X33M 

/ / 

JO 

))33M 

/ / 

JO 

M33M 

/ ! 

JO 

X33M 

Ultimo 

X33M 
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JO 

X33M 

/ / 

JO 

X33M 
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JO 
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JO 
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/ / 

JO 

X33M 

IL 

/ / 
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/ / 

JO 
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D-152 


..  IWNCH  FUNCTIONAL  TEST  DATA 

II IGII  LEVEL  LITE  TEST  PIAtTanI)  PROCEDURE 

_SPECj |/n»B  200350-400  

_ SERIAL  NO.  2 2-2 

PACK  1 OF  3 


test  ms k;;:at ion 


cathode  act  r vi  iv,  seconds 

STABILITY 
COMMAND  S 10 SAL 
INRUSH  CURRENT 

IN  TEGRAL  > t- Smscc , ma-sec 

INTEGRA!,  > Iss  AT  ON  COMMAND,  t=3msoc 
l >lss  PRIOR  TO  II.  V.,  AMPS 

I Mss  AT  APPLICATION  OF  11. V. 

II  foil  VOLTAGE  TURN-ON  ’TIME  DELAY  > sec 
I. '.'Is::,  l-'im.'.cc  AFTER  II. V.,  AMPS 

l W mill!  1 3/„  |ss  l 1 OOr.i.'iec 

INPUT  AND  OUTPUT  REFLECTION,  VSWR 

OUTPUT  (III  IT) 

OUTPUT  (GOLD) 

INPUT  I (.OLD) 

INPUT  (HOT) 


SATURATED  I’oLT.E  OUTPUT 

tei.imuirv  '.’outage:; 


1) 

li.Tin  r 

UR RUNT 

V 

2) 

CA 1 HOKE 

(I 'll  PE  NT 

'HIT 

V 

1) 

IIF.AIU.R 

Voi.T  At  IE 

Till 

A) 

m i. i •:  c 

'll  RE  NT 

ti.:i 

V 

5) 

UA'I  MOKE 

voltage 

1 LM 

V 

• P{1  < SA  I . ; dBm 
G <:.AT.\  dB 

D-153a 


1 1 ; st  oks u;natj on. 


SATURATED  POWER  OllllMi  T AND  INPUT 

power  vs.  input  voltage 

Vin  = 23  • .5 V DC 

1)  P (SAT.),  dBm 

2)  C (SAT.),  dB 

3)  T in  , AMPS 

4)  Pin  (DC),  WATTS 

Vin  =33  i . 5V  DC 

1)  Pu  (SAT.),  dBm  • 

2)  C (SAT.),  dB 

3)  r in  , AMPS 

4)  Pin  (DC),  WATTS 

SATURATED  POWER  OUTPUT  VARIATION 


Po  (SAT.)  VARIATION  , dB 
GATN  FIATKESS 

NOfllNAI,  INPUT  VOLTAGE 
Vin  = 23  i . 5V  DC 
Vin  = 33  i . 5V  DC 


S MA  1,1,  S ICTAI.  CAIN  AND  CAIN  F I .AT NE s S 

Gss  , dB 

G (Var)  , dB 

Css,  Vi  n 23  • . 5V  DC  , dB 
G (Var),  Vin  = 23  • ,3V  DC,  dB 
Css,  Vin  33  1.5V  DC,  dB 
G (Var),  Vin  = 33  • ,5V  DC,  dB 


GAIN  SCOPE  , dB/Mhz 

Vin  = 23  i ,5V  DC 

1)  Gss  i 

2)  C.-.s  I 

3)  css  l 


SPEC  1,1  M ITS 

MINIMUM  MAXIMUM 


I I to  I., 

i . in  i v 


2S  1 ,5V  DC 

Css 

Gss 


Vin  = 33  • . 5v  DC 
l)  Css 


NOISE  I- I Cl  RE 
*N.F. , dB 


I.,  to  I 


1 lo  ’3 

2 U 


1 I «"  <•; 

i1  i3 

J2  lo  f/( 


D-153b 


10.25 


54 

i 0.35 
54 

' 0.35 
54 

1 0.35 


0.020 
0.03  5 
0.03  5 


0.020 

0.035 

0.035 


0.020 

0.035 

0.035 


-O.  | 

i 

i 

I3?$J 

i 

Qitoi 

O.  ooY i o.oot 

o oo8~  o.oo% 
o.oo9\o.o»Y 
O.  oof  : 0.00 1 

I 

j 

o.  oof  ! o.  oo% 
O.oe  f o.  oof 
o.ooY  o.  oof 

i 

,3 -Y.o 


PACK  3 or  i 


TKST  DKS  ICN'ATIOM 


I N'lK K MODI 1 1 ,AT  LON  DISTORTION 


I)  1 STOIC 

IT  ON 

2.IP, 

Al’.OVK 

P 

P° 

1)1  STOIC 

IT  ON 

3(11! 

Al’.OVK 

DISTORTION 

3d  1! 

AllOVK 

(.) 

r 

o 

14. 1A  I’ HASH  SHUT,  I'RKO.  F , 

I a , o/dB 

I '*.15  AM/ I’M  OONVKRSION 

A 

j ^i'i(rl)  ,°/dB 

? n)  ;i  l l-Zdij 

I>)  .it  Od I? 

c)  ;ii  -2d I1, 

I (I)  m -i<l r. 

c ) .it  -Aill’. 

f)  ;u  - 5*1 1*. 

i p)  ;il  -full; 

' Ii)  n t - 7d p. 

i)  ni  -8d  r, 

t 

|4.  1<>  TIMK  OKI  AY  IWSTOIM  I OH 

••')  T.l). 

| ANY  ID, ‘ill/  I,  INK  A It  I NIT.  KVA  I,  , ns/Mhz 

I*)  T.l). 

| PARA I'ol,  | 0 I’OUT  ION  OF  CIIRVK  , ns/Mhz2 

A.  17  STAll  1.1,  Ii  Y (MISMATCH) 

| a)  NO  l’n  OillKi:  THAN  JMIKRKNT  NO  I UK 

A.  18  spurious  output 

. COIIKUKI.T  COflPOliKHT.:; 

I a)  l*o  (HARMONIC)  , dB 

A .18.1  SPI'K  loi'S  OUTPUT 

51  INCOIII  PI  NT  COMPOMKNTS 

a)  P ( i.’o;;- iiapmi in  I c) 

I*,  is. 2 spur ion:;  output  (An) 

A.  18.3  SPURIOUS  OUTPUT  (pm) 


spkc  i, i nn:; 

MINIMUM MAX  I • HIM 


A 5/30 


DATA 

. o | 

I 

97  10. 2 

2/9  \29.o 

W\ 3/.0 

lr%o  v% 


3.5  1C 

/•9 

3.5  1*1 

2.1 

3 .5  2.1 

71 

3-5  2.  Z 

71 

3.5  2.2 

2.  Z 

3.5  2.2 

2.3 

*-5  IM 

2 / 

5-5  i.r 

1.  1 

3-5  /.  6 

\.n 

O.Ol  .0.0/ 

O.ool  0.00/ 

l/  */ 

IC.r  IC-o 


• 'Od It  P.KI.I  FIIMHAMKKT/ I. 


l/  ^ 


HOURS 


D-153C 


D-154 


HUGHES  SLSCTNON  DYNAMICS  DIVISION 


D-156 


tain  reeding  intermittent 


D-160 


1 


Rain  reading  intermittent 


" Ui 

§ I 


M/4//J  40  HIM 
U/4  0 40  HUM 
•«/»<//.  40  HIM 
W «/*  40  HIM 
_ Ww/A  40  X33M 
" IV*  /*  40  M JIM 
’ Wf/i  40  XJ3M 
' W*/<  40  HIM 
" MUM  40  »3M 
_ «/»//£  40  HIM 
mjK  40  X93M 
%»»  40  HIM 
" KfcM/t  40  HIM 
" >v«/t  40  X33M 
iVf  A 40  X33M 
_ iV#*//  40  X33M 
HPtt/l  40  X33M 
" UVll  40  X33M 
_«/*//  40  X33M 
U/3  //  40  X33M 
*1nM  40  X3SM 
AUlH<  40  X33M 
WAI  40  X33M 
Vj  A*  40  H3* 
" V4V»  40  X33M 
VM/H  40  X33M 
" 4/i//«  40  X33M 
40  X33M 
A// 1/4/40  X33M 
_ N/M/W  40  X33M 
Vi/*/  40  MS3M 
M/wA*/  40  X33M 
A/t  AW  40  X33M 
' 4/*/*  40  X33M 
" VA//4  40  X33M 
4/3*4  40  X33M 
VJ/i  40  XB3M 
" Vil/4  40  X33M 
’ M/n/0  40  M33M 
3/J/A3  40  X33M 
4/0A0  40  HIM 
' All  19  iO  X33M 
40  M39M 
’ */#/«  40  H3M 
" 4/A/tf  40  H3M 
Vi/4  40  X33M 
" At 11 19  40  333M 
III  ml 9 40  HIM 
[ '</(//»  40  XJ3M 
" 4/»/J  40  »S3M 
VM/4  40  XJJM 
4/rwU  40  X11M 
" 4/vi>  40  ma 


ISJ.T0AJ  33V1TQA  AHIM131  UBItm  1TUNI 
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CUSTOMER  TEST  DATA  SHEET  M 

| SPEC.  NO.  T 


$3 


in 

poki 

od 


Oo 


coct^ 

6 


n 


to**/X  JO  MW 
tot/W  JO  X33M 
tot/ $ JO  X33M 
ti/UH  JO  X33M 
ftm/A  JO  X33M 
/#-///*  JO  X33M 
«V#/*  JO  X33M 
to/ A JO  M33M 
tojT/r  JO  X33M 
to#//r  JO  X33M 
jO/W/t  JO  X33M 
(to*  It  JO  X33M 
Ww/3  JO  X33M 
to#//?  JO  X33M 
lto///Z  JO  X33M 
tl/A/t  JO  X33M 
ailt/l  JO  X33M 
ton//  JO  X33M 
to*///  JO  X33M 
tot  //  JO  X33M 
l* lltIV  JO  X33M 
'll  Hr*'  JO  X33M 
*#<//«  JO  M33M 
ul»l/ViO  X33« 
■#  f /M  JO  X33M 
tofi/W  JO  M33M 

tot////  jo  X33M 
«/»»/»/  JO  X33M 
toJ  ///  JO  X33M 
totVJ/JO  X33M 

Citto  jo  X33M 

Jf/J/JO  X33M 
tot  /«  JO  X33M 
|to//t/JO  X33M 
to*«/i  JO  X33M 
h#<//t  JO  X33M 
U/#//i  JO  X33M 
|f|/C/t  JO  933* 
Vint  JO  X33M 
«*/»*/#  JO  X33M 
»Vt»/#  JO  933M 
•V»/#  JO  933M 
■4/Pt/X  JO  933* 
toft/X  JO  933M 
ft/W/X  JO  933* 
tot/X  JO  933* 
to?  /X  JO  933* 
toft/9  JO  933M 
vinlt  JO  933* 

tv  Hit  JO  931* 
tlUlt  tO  MW 
VfVS  JO  MW 
ton/j  JO  XI1M 


(SJ  IOA)  3DV110A  UWIll  UXNM'l"  UUN1 


/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 

/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 


/ / 40  X33M 
/ / 40  X33«» 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
/ / 40  X33M 
II  40  X33M 

I / 40  X33M 

/ / 40  X33M 

/ / 40  X33M 

II  40  X33M 
/ / 40  X33M 

r«/4*/Z  40  X33M 
UhxU  40  X13M 
HIM  1 1 40  X13M 
W0/4  40  X13M 
tv  / /i  40  XI3M 
0/4I/J  40  X31M 
<Wi//9  40  X93M 
««//»  40  X13M 
ri/(  /»  40  X33M 
wii/j  40  xm 


(SJ.TQA)  anvnoA  wuaKrm  jjohwd  jimni 
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SERIAL  NO. 

* 

* 

tft 

n 

O -KN 
© «''KN 

rt  — 

5 

o W 

c-k- 

Ik 

0 

t 

• 

• 

• 

OATA  SHEET 

MODEL  NO. 

SHEET  PAGE 

• 

' 

• 

— 

— 

• 

• 

l 

u 

bi 

>— > 

i 

n 
* • 

c 

I 

"p* 

.s 

1 

u r 

g 

H 

g 

• 

• 

• 

• 

• 

“ 

• 

• 

u 

• 

1 

_ 

r- 

m 

— 

• 

• 

O 

5 

Q 

W) 

O 

5 

* 

Q 

* 

O 

* 

In 

O 

* 

*4 

IN 

M 

HI 

X 

s 

z 

< 

4— 

< 

0 

h- 

CO 

UJ 

1— 

(X 

UJ 

S 

O 

h- 

co 

=5 

O 

□ 

”| 



• 

3 

* 

• 

• 

. 

I 

_ 

LJL 

»</A <IJ  40  MUM 


!</*//  40  M33M 
it/t/l  40  M33M 
40  M33M 
II/6HV4 O >43344 
|«/t//T(30  M33M 
KJjrtl  4 O M33M 
«V2/H  30  M33M 
«//»///  30  M33M 
HlkllH  40  M33AI 
<4/4  ///  30  M33M 
/(//(/</  30  M33M 
4/At/W  30  M33M 
4(/4//</  30  M33M 
*/#//</ 30  >433 M 
4/  4 /*  30  M3344 
«/»///.  30  M33M 
V4//b  30  M33M 
4/3/a  30  M33M 
•U Jib  30  M33M 
4/M/3  30  M33M 
4 mu  40  M33M 
tljllt  30  M33M 
4/3/0  30  >43344 
HJ  lit  4 O >43344 
'll  Jilt  30  M33M 
4/«>/i  30  M33M 
« ///A  30  M33M 
4/4/3  30  M33M 
4/ lilt  30  M33M 
4/ <03  30  M33M 
«/«//#  30  M33M 
ill  tit  30  M13M 
Ulotlj  40  >43344 
<4/(0/  30  MUM 
03/43  30  MUM 
•VtypWItlHlJ 


ISITOAJ  10V110A  AHUWTliL  1NTXHJD  3CKIU.VD 
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1 
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D-166 


DATA  SHEET  NO.  pSB20035C»-*00  «V. 


a mu  jo  >iw 

UHt  IS  40  43144 
UI9IJ  40  »W 
UIUII,  40  >3344 
(t/tl/A  40  X3344 
(<IS/I A 40  MIM 
[</#M  40  MM 
til  / IA  AO  43344 
Uijtli  40  493M 

rV«//(  40  43144 

til  lilt  40  43344 
til  Alt  AO  43344 
UlStit  40  43344 
Ulf/I I 40  43344 
til  /HZ  40  43314 
til  A It  AO  43344 
tilftll  40  43344 
tit  nil  40  43344 
Ul All  I AO  43314 
Will  AO  433*4 
III /till  AO  43344 
UlAtltl  40  43344 
I4/4//W  40  43344 
H/4//1/40  43344 
Uli  It  I AO  43344 
illftlll  40  43314 
14/ W/M  40  43344 
44/»4f4»  40  X33M 
It  fit  40  43344 
Ml  tV A!  40  43344 
Hltt/0  40  43344 
U/J//4'40  43344 
•Vi/* AO  43344 
'>4/ /AN  40  43344 
" UMVi  40  433*4 
44/  iVA  40  43344 
»*»//*  40  41314 
" 14/ 1/4  40  43344 
' U/O/3  40  43344 
" , limit  AO  433*4 
itftrit  40  43344 
III 9 It  40  433*4 
" 11/404  40  433*4 
' 14/0/4  40  43  344 
r*/**4  40  43144 
" .4TA/4  40  43144 
ill  tli  40  43344 
f*Jt/f  40  43344 
" <Utll9  40  43344 
" 10  „I9  40  43144 
' ■</  4/f  40  49344 
’ ulftlA  40  41344 
" ill  HIJ  40  43344 


(SI3CA)  3DVXT0A  mWIS!  lMSHHfO  33UUV0 


& 


6 

z 


2 i 


x 

CO 

< 


< 

o 


CO 


2 

O 


to 

3 

O 


/ / 
/ / 


/ / 


/ / 


/ / 


/ / 
/ / 


/ / 
/ / 


/ / 
/ / 


bftt/t 

ao'* 

rtf  /« 
fUAtlf 
UlUlt 
CV  01/t 

ri/t/> 

uutu 


JO  MM 
JO  H3M 
JO  H3M 
JO  X33M 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 

JO  HIM 
JO  HIM 
JO  H3M 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  HIM 
JO  MM 
JO  MM 
JO  UM 
JO  HIM 
JO  HIM 


isno/v)  aovnoA  m-seiii  kgwd  uadVD 


s ; i 

O g g 


Wills  40  M33M 
HU  IS  40  HUM 
HhlH  so  M33M 
14/n/A  40  X)W 
1 4I9//A  SO  X33M 
" I III  IS  40  X33M 
1 4/1 1 4 40  X33M 
" U/M/(  40  X33M 
" > V *//«  40  X33M 
K/li/t  SO  X33M 
" «JJ  It  SO  X33M 
With  40  X33M 
l ym/t  40  X33M 

man  so  xssm 

Ul  ih  SO  X33M 
li/or/ I 40  X33M 
Wltll  SO  X33M 
I tlSIll  40  X33M 
l US  ll  SO  X33M 
Will  40  X33M 
Hltthl  40  X33M 
IJiitV  40  X33M 
Wllhl  40  X33M 
•US  hi  40  X33M 
Hlttlh  40  X33M 
klltin  SO  X33M 
Wills  SO  X33M 
mi  4/  40  X33M 
WlthliO  X33M 
4/At/#/  40  X33M 
Ulllltl 40  X33M 
III  ti  hi  SO  X33M 
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lVjV»  JO  M3M 
iV#//J  JO  M3* 
«V///»  JO  M3* 
•a hit  to  M3M 
'•Jtl/j  JO  MS* 
ll/ft/J  JO  Ml* 


(SJ.1O0  X9VI1QA  JW1*0T31  INJHHm  *1131 


3 


Ui  ^ 
u i O 

s : 

< “J  HI 

Si  1 


r 


/ / 

40  X33M 

/ / 

40  M33M 

/ / 

40  »33M 

/ / 

40  »33« 

/ / 

40  M33M 

/ / 

40  X33M 

/ / 

40  M33M 

/ / 

40  X33M 

/ / 

40  *33M 

/ / 

40  X33M 

/ / 

40  433M 

/ / 

40  X33M 

/ / 

40  433M 

/ / 

40  M33M 

/ / 

40  M33M 

/ / 

40  433M 

/ / 

40  X33M 

/ / 

40  X33M 

/ / 

40  M33M 

/ / 

40  M33M 

/ / 

40  N33M 

/ / 

40  M33M 

/ / 

40  X33M 

/ / 

40  M33M 

' ' 

40  *33M 

/ / 

40  X33M 

J / 

40  H33M 

/ / 

40  X33M 

/ / 

40  H33M 

/ / 

40  X33M 

/ / 

40  M33M 

/ / 

40  H33M 

/ / 

40  X33M 

/ / 

40  X33M 

/ / 

40  X33M 

/ / 

40  X33W 

/ / 

40  433M 

/ / 

40  X33M 

/ / 

40  M33M 

/ / 

40  433M 

/ / 

40  N33M 

/ / 

40  X33M 

/ / 

40  M33M 

Sj/il/4  40  M33M 

ft/**/4 

40  X33M 

40  M33M 

40  X33M 

ft/  / u 

40  M33M 

ft/ At/ 9 40  X33M 

ft/J//4  40  433M 

(limn  40  *33M 

/</  t IS  40  413M 

f(MM* 

40  M33M 

ISJ.10.VJ  DWIOA  AULWiai  JJOHHJT  \I1  SI 


r 


5 “f  ui 

li  l 


SJMlj  30  X33M 
*U  IS  tO  X33M 
></«(/*  30  X33M 
_ UlttlA  30  X33M 
_ U/f/U  30  X33M 
' 'll*  M 30  X33M 
30  X33M 
" U/ft/C  30  X33M 
" 30  HIM 

30  X33M 
>VJ  /(  30  X33M 
X/31/*  30  X33M 
" k/rtrt  30  X33M 
UJtm  to  X33M 
>4/ 9 ft  30  X33M 
lift/ 1 tO  X33M 
H fttll  30  X33M 
14 /till  tO  X33M 
U/t/1  to  X33M 
•m/I  tO  X33M 
H/ntlt  30  X33M 
HIH/ftl  30  X33M 
HIHI/V  30  X33M 
H/sm  tO  X33M 
HlftllltO  X33M 
Hltllli  tO  X33M 
9/ till!  30  X33M 
HU  It  tO  X33M 
HjlOt/iO  X33M 
HJttm  to  X33M 
HUU*  30  X33M 
H/4I/H  tO  X33M 
Hit  1*1  tO  X33M 

" Hlnlt  to  X33M 

HUM  tO  X33M 
'l/V/i  tO  X33M 
HI  SI*  tO  X33M 
HlU/t  30  X33M 
Hfrtlt  tO  X33M 
’ H/J III  tO  X33M 
HI  tit  tO  X33M 
HI  lit  tO  X33M 
4/ Jilt  tO  X33M 
H/llt  tO  X33M 
HI  nit  30  X33M 
HI  Hit  tO  X33M 
Hlnlt  to  X33M 
Hlnlt  tO  X33M 
HI  tilt  tO  X33M 
Hit  If  tO  X33M 
HIMIS  tO  X33M 
HUll  S tO  X33M 

HhilS  tO  X3BAA 

I4MV*  tstunot 


(snaM  awnoA  maeraL  swnoA  aooun 


r 


“ 8 
a 
< 


CO  rsl  rJ 

S 


* - 
O ; 

5 ^ 

i : 

Q ° 

S': 

Si 
* ; 
v - 
Q • 

* ; 
O : 

S: 

O ■ 
HI  • 

S: 

M 

HI 

X 

o 

3 

X 


UJ 
UJ 
X 
c n 


< 

o 

h— 

CO 


CO 

3 

O 


o 

o 

o 

to 

K3 

o 

0 

N 

1 

s 

U 

lii 

8s 

uy 

3 

a. 

K 

d 

a 

5 

i 

A 

$ 

z 

5 

UJ 

% 
K- 
— 1 
p 

1 

i 

P 

UJ 

i 

“ 

z 

“ 

— 

i 



• 

► 

• 

• 

“ 

: 

• 

• 

_J 

' 

■ 

• 

• 

• 

n 

• 

• 

W- 

• 

• 

r 

A 

•v 

• 

• 

> 

• 

— 

— 

i 

c 

r 

;•* 

n 

S 

c 

► 

— 

— 

i 

j 

• 

t 

• 

■■ 

_ 

• 

□ 

L 

| U/MIS  40 
WI//J  40 
W»/i  40 
u/ti/A  40 


UJ  lilt  40 
IU  Alt  40 
fV4»rt  40 
UJtltt  40 


40 


tllAtli  40 


ii/C//4  40 


>4/  nil  40 


X33M 

X33M 

X33M 

X33M 

X33M 

M33M 

X33M 

X33M 

X33M 

»33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33* 

X33M 

X33M 

X33M 

X33M 

N33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33* 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 

X33M 


(slioa)  invito  a AHUKmi  aivnoA  r-wo 

D-176 


(«bp)  i/vuno  M3*w  tmvuruvs 


*31* 

*33* 

HUM 

>33* 

HIM 

*33* 

X33M 

*33* 

*33* 

*33* 

*33* 

X33M 

*33* 

*33* 

*33* 

*33* 

*33* 

X33M 

*33  M 
X33M 
*33  M 
*33* 
N33M 
*33M 
X33M 
*33M 
N33M 
M33M 
*33M 
M33M 
*33* 
*33* 
*33  M 
*33M 
N33M 
*33M 
*33M 
X33M 
*33* 
M33M 
X33M 
*33* 
*33* 
*33* 
*33* 
*33* 
*33* 
*33* 
*33* 
*33* 
*13* 
*31* 
*33* 


(«w>)  isidUD  trwod  aamruvs 


CUSTOMER  TEST  DATA  SHEET 


DATA  SHEET  NO.  DSB  200350-400  REV. 


■■■mi 

11BLM 

■■■IdH 

SSSSh 


»:  *- 
*:  9= 


E : to 


Ennui 
■nui 
uhm 


wan  to  mw 

u/vu  to  Tint 

_ UJt  IJ  to  333AM 
_ k/M/A  to  333AM 
(l/U/A  30  333AM 
it/Jtl*  tO  M3* 
~ Ul  tu  30  331AA 
0/  I * 30  331AM 
£ Uinlt  30  333AM 
fUt!  ft  tO  3 3 MAI 
g ill  nil  30  333AM 
^O/A/f  30  333MM 
E W-JV*  30  333AA 
CUt! ft  30  333AM 
**01  Ml  30  333AM 
S<V3/»  tq  333AA 

U/mi  30  333AA 

| U/nfl  30  333AA 
Ulhill  30  333AA 
U/lll  30  333AM 

•!/  «/u  30  333AM 

30  333AA 

U/4//W  30  333AA 

>(/«//!/  30  333AM 

Hi  l HI  30  333AA 
U/31/M  30  333AM 
ti/ii/ll  30  333AA 

Ultillt  30  333AA 

H/J  III  30  333AA 

multi  30  333AM 

Hlllftl  tO  333AA 

Ulj/I 0 30  333AA 

ill  t fnt  30  333AA 
>4/  / A>/  30  333AA 
~ IA/AT/4  30  333AA 

X/4//3  30  333AA 

__  14/ <v*  30  333AM 

14/1/3  30  333AA 

__  li/<*/#  30  333AM 
></«*/•  30  331AM 
‘A/*//#  30  333AM 

l«T  */#  30  333AM 

[</«/*  30  333AA 

_ mm i to  331AA 

m i/H  tO  333AM 
__  11/ 4 U 30  333MI 
_ 14/7/3  30  333AI 
_ 14/JT/3  30  333AM 

\Utllt  30  31IAA 

__  mult  30  333AM 
_ m hit  30  333AM 
__  UftUi  to  313AM 
mills  30  313AM 


18P)  MV)  TWOIS  TTVKS 

82 


NOTf  0 ovrorsFfcrrtctno*/  utur 


(Hr)  NIVD  TOOIS  T1XV* 


Hore.'  Qeor  or  tnc<nc*rm  ufiir 


(saunas)  aaa  uiaiuk  tochiyd 
D-185 


HUGHSsS  ELECTRON  DYNAMICS  DIVISION 


D-186 


jest  data 

men  i.kvei,  i.iee  jest  pi  an  and  procedure 
_ SPEC : I, IT’D  200350-400 

_ 3 2-3 

pack  l ok  3 


-it: st  dksicnat  ion 


CATHODE.  ACTIVITY,  SECONDS 

STABILITY 

COMMAND  SIONAI, 

INRUSH  CUP. Ki: NT 

INTEORAI,  >Vr. s,  t - !5m:u'c , ma-sec 
J.NTI, ORAL  Mss  AT  ON  COMMAND,  l=3msec 
1 > fss  I’KI OR  TO  II.  V.  , AMPS 
I Mss  A I'  A ITT,  ICAT  I ON  01'  II. V. 

MCII  VOI.TACE  TURN-ON  'IT  Ml-:  DEI  AY  t sec 
I > iss,  l.-'imscc  AFTER  II.  V.,  AMPS 
I WITHIN  '3/,  Iss  I I OOnisec 

INPUT  AND  OUT  PUT  111  I T .I  K, TT  ON  , VSWR 

OUTPUT  (HOP) 

OUTPUT  (Cl  ll, D) 

INPUT  (Cl  II, D) 

INPUT  (HOT) 

SATURATED  PoWER  OUTPUT 


it:  i 

ME  ITT 

VOI  .'I  ACI-.S 

I) 

1 '.'PUT 

CURRENT 

T IT  V 

2) 

CAT  ll>  ll 

E CUPTENT 

TT  .IT  V 

3) 

MEAT  III 

VOI.TACE, 

Till  V 

A) 

UT.  1. 1 V 

CURRENT 

TT.M  V 

r>) 

CAT  IP  'HE  VOI.T  ACE 

T l,M  V 

P ( 
o 

0 ( 

■••at  . 

dBm 

SAT . \ 

dB 

SPEC  I.LMITS 

data 

MINIMUM  1 MAX  1 MUM 

O 

2ooS£ 

U2o9% 

| '■ 

1 5.0 

2V.y 

2/.? 

12.3 

1 

(/ 

1 

1 

cX 

1 

| 30 

IH.o 

21.  o 

to.  o 

1*1 

l.6o 

1.0 

13 

Go 

r.f 

y.y 

1 23 

n.c 

>3 

ts-.o  ! 

60  | 120 

rr 

97 

1 *75 

o.s- 

o.C 

o.  S’ 

1 

1 

2.0;  1 

1.9  r 

/•rG 

7.  VO 

1 1.3:1 

1.2  2 

1.3? 

1.13 

, 1.23:1 

in 

\.n 

m 

1.25:1 

I 

1 20 

192 

2.0/*/ 

l.olo 

2,03 

I 

3.799 

3 .'7S' 

IW 

H./sr 

V./S' 

y./t 

| 

0. 1'fZ 

..•is* 

.»S" 

2.202 

7.32 

2-3V 

,V>  | 

*/».*<■ 

mio 

V3-/ 

A 5 T 8 

1 

HC.rt 

*0/3 

HOUR 


I 

I 
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PACE  2 ()!•'  J 


S/N 


PEC 

— 

1 



— 

\UA  # 

TKSTLDESlt.:  NATION 

SPEC  LIMITS 

DATA 

MINIMUM 

MAXIMUM 

O 1 2.0  od 

^zon 

4.7 

SATURATED  POWER  OUTI’UT  AND  INPUT 

1 

1 

1 

| 

POWER  VS.  INPUT  VOLTAGE 

1 

1 

a) 

Vin  = 23  ' . 5 V DC 

| 

1 

1)  P (SAT.),  dBm 

43 

il.to 

uyi 

2)  G (SAT.),  dB 

45  | 

48 

U.** 1 

ion' 

V7.>" 

3)  I in  , AMPS 

1 

l.  991 

3.%Z  c 

3.01 

4)  Pin  (DC),  WATTS 

I 

103 

99.s393.2i, 

90.  >o 

b) 

Vin  = 33  '.  ,5V  DC 

1 

l ) Pu  ( SAT . ) , dBm  • 

43  I 

m.zr 

Ql.to 

13 1 

2)  G (SAT.),  dB 

45 

48 

vtr? 

lots 

v?r 

3)  1 in  , AMPS 

I 

2.7o<jr  1 

Id 

26<V 

4)  Pin  (DC),  WATTS 

1 

103 

*9.3 V 

! 

90. 

4.8 

SATURATED  POWER  OUTPUT  VARIATION 

! 

a) 

Po  (SAT.)  VARIATION  , dB 

.'.0.25 

to.  13 

1 

2 O.ll 

t-o.  oS 

4.9 

CAIN  LTATNESS 

a) 

NOMINAL  INPUT  VOLTAGE 

y 

b) 

Vin  =23  '.5V  DC 

y 

y 

c) 

Vin  = 33  I . 5V  DC 

y 

y 

4. 10 

SMALL  SIGNAL  GAIN  AND  GAIN  FLATNESS 

a) 

Gss  , dB 

49 

54 

dot 

5-y.v 

SH.C 

b) 

C.  (Var)  , dB 

'0.35 

± o.Xo  i 2-0.22 

to.  3 

c) 

Gss,  Vin  = 23  .1  . T>V  DC  , dB 

49 

54 

Slot 

SV.V 

S"V  c 

d) 

C (Var),  Vin  = 23  ' . 5V  DC,  dB 

'0.35 

to.  20 

to.  *2 

+ 0 9 

<-’) 

Gss,  Vin  33  •-  . 5V  DC,  dB 

49 

54 

«JTV.o6 

4-V.V 

5-v.r 

I) 

G (Var),  Vm  = 33  ' . 5V  DC,  dB 

'.0.35 

i-o.zo 

to.  22 

to.  3 

4.  11 
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